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INTRODUCTION 


Regular  environmental  reporting  for  Oil  Shale  Tract  C-b  in  the  current 
phase  called  Development  Monitoring  consists  of  the  following  reports: 


REPORT 


Six-Month  Data  Reports 


Annual  Report 


-       SUBMITTAL  DATE 

January  15 
July  15 

Apri  1 


Development  Monitoring  was  initiated  in  April,  1978.     Following  is  a  list 
of  semi-annual   data  reports  which  have  been  submitted  to  the  Deputy  Conservation 
Manager  -  Oil    Shale. 


Report  fl 

Development  Monitoring 
Report  #1 

Development  Monitoring  #2 
Time  Series  Plots 

Development  Monitoring  #3 
Time  Series  Plots 

Development  Monitoring  #4 
Time  Series  Plots 


Date  Submitted 
January  15,  1979 


July  15,  1979 
August  15,  1979 

January  15,  1980 
February  1980 

July  15,  1980 
August  1980 


Period  of  Data 
April  1978  -  September  1978. 


October  1978  -  April  1979. 
October  1978  -  April  1979. 

May  1979  -  October  1979 
May  1979  -  October  1979 

November  1979  -  May  1980 
November  1979  -  May  1980 


This  present  report,  Development  Monitoring  Report  #5,  contains  data  from  June 
1980  through  November  1980.  The  time  series  plots  will  be  presented  as  a  supplemental 
report  for  this  reporting  period,  expected  to  follow  this  report  in  approximately  one 
month. 

In  order  to  maintain  accuracy  in  the  data  base  and  reports,  for  errors  that  are 
found  requiring  corrections  from  previously  reported  data,  the  following  actions 
have  been  taken: 

1)  Summary  tables  in  this  report  and  the  C-b  computerized  data  base 
reflect  corrected  data  to  the  best  of  our  knowledge. 

2)  Cross-reference  tables  to  data  corrections  and  data  corrections 
from  the  preceeding  data  report  appear  in  this  report. 

3)  Cumulative  correction  cross-reference  tables  are  included  in  this 
report  and  the  data  corrections  will  appear  in  the  next  data  report. 
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2.5  Biology 

Studies  required  by  the  Developmental  Monitoring  plan  are  contained 
in  this  section     and  are  listed  in  the  table  of  contents. 

Monitoring  stations  referenced  in  this  section  are  located  on  Figure 
2.5-1,  Biological   Development  Monitoring  Program. 

All  monitoring  stations  are  referenced  by  four-digit  computer  station 
codes.     A  cross-reference  of  the  computer  codes  and  station  ID  appear  in  section 
4.0  (Data  Automation). 
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2.5.1    Terrestrial  Wildlife  Studies 

Data  were  gathered  from  June  1980  through  November  1980. 
Tabular  data  includes  those  for  migrational  patterns  and  phenology,  road  kills, 
natural  mortality,  browse  production  and  utilization  studies,  coyote  abundance, 
lagomorph  abundance,  small  mammal  trapping,  and  the  raptor  nesting  study. 
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2.5.1.1   Big  Game:  Mule  Deer 
Scope  of  Work 

Mule  deer  conducted  during  this  sample  period  included:  road 
counts,  road  kills  and  mortality  transects. 

Methods 

Pellet  Group  Densities 

Pellet  group  counts  were  conducted  along  30  permanent 
transects.  The  plots  were  raked  in  the  fall  and  the  pellet  groups  were  counted 
in  the  spring. 

Browse  Production  and  Utilization 

Production  and  Utilization  studies  of  bitterbrush  and  mountain 
mahogany  were  conducted  along  19  transects;  consisting  of  205  bitterbrush  shrubs 
and  30  mountain  mahogany  shrubs.  Methods  consist  of  measuring  lengths  of  current 
growth  in  the  fall  (10  shoots  per  shrub),  marking  main  stems  for  relocation,  and 
measuring  what  remains  of  the  current  annual  growth  in  the  spring. 

Migrational  Patterns  and  Phenology 

Mule  deer  road  counts  were  conducted  in  the  same  manner  as 
during  the  baseline  studies.  The  41-mile  length  of  Piceance  Creek  road  was 
driven  (from  Rio  Blanco  Store  to  Highway  64)  and  all  deer  observed  were  recorded 
within  one-mile  intervals.  All  counts  were  made  during  before  dusk. 

Road  Kills 

Mule  deer  road  kill  counts  were  conducted  along  the  same 
41-mile  length  of  rose!  as  the  mule  deer  counts.  The  method  used  was  described  in 
the  monitoring  plan.  The  dead  deer  were  aged,  sexed,  and  tagged. 

Natural  Mortality 

Sampling  was  done  in  the  spring  on  10  plots  located  in  lateral 
draws  and  sagebrush  gulches.  The  age  and  sex  of  all  deer  that  died  the  previous 
winter  were  recorded,  and  each  carcass  is  marked  with  a  metal  tag,  stamped  with 
the  current  year. 

Results 

Pellet  Group  Densities 

Pellet  group  density  data  are  presented  in  Table  2.5.1.1-1 

Browse  Production  and  Utilization 

Browse  data  are  shown  in  Tables  2.5..  1. 1-2  and  2.5. 1. 1-3. 
Utilization  seemed  to  have  decreased. 
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Table  2.5.1.1-1  Deer  pellet  group  densities  1979-80, 


Transect 


Mean  pellet  groups 
per  acre  ±  SE  (n)* 


Chained  pinyon-juniper: 

BA17 
BA18 
BA25 
BA20 
BA21 
BA23 
BA01 
BA02 
BA03 
BA04 
BA05 
BA06 
BA07 
BA08 
BA09 


Pinyon-juniper  woodland: 

BA19 
BA26 
BA27 
BA16 
BA22 
BA24 
BA10 
BAH 
BA12 
BA13 
BA14 
BA15 


575  ±  96 
495  ±  80 
745  ±105 
470  ±  67 


750 
480 
415 
480 
310 
535 
475 
195 
155 


435 
225 
390 
226 
340 
305 
355 
320 
380 
435 
790 


:110 

:  94 
:  53 

:  78 
:  46 
:  83 
:  58 
:  33 
:  26 


230  ±  37 
255  ±  39 


77 
36 
67 
58 
57 
50 
50 
56 
60 
77 
70 


885  ±135 


(20) 
(20) 
(20) 
(20) 
(20) 
(20) 
(20) 
(20) 
(20) 
(20) 
(20) 
(20) 
(20) 
(20) 
(20) 


(20) 
(20) 
(20) 
(19) 
(20) 
(20) 
(20) 
(20) 
(20) 
(20) 
(20) 
(20) 


c~ 


*  n  =  number  of  0.01  acre  plots  sampled 


C 
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Table  2.5.1.1-2   Browse  production,  1980, 


» 


Transect 


PRODUCTION: 
length  of  new 
shoots  in  fall  (mm) 
Mean  ±  SE  (n)* 


> 


BITTERBRUSH,  CHAINED  RANGELAND  HABITAT; 

BA17 
BA18 
BA25 
BA21 

Watered  during  summer  1980: 

BA20 
BA32 

Not  watered;  control  transects: 

BA23 

BA30 

BA31 

On  Big  Jimmy  ridge: 

BA01 

BA04 

BA06 

BA09 


126  ±  8.8  (10) 

175  i  17.8  (10) 

149  i  22.6  (10) 

140  l  16.6  (10) 


211  l  24.0 
184  i  13.7 


(10) 
(15) 


148  ±  17.3  (10) 
146  ±  15.1  (15) 
203  ±  10.3  (15) 


137  i  11.1  (10) 

161  ±  15.9  (10) 

121  ±  13.7  (10) 

88  ±  12.2  (10) 


BITTERBRUSH,  PINYON-JUNIPER  WOODLAND: 

BA19 
BA26 
BA27 
BA16 
BA22 
BA24 


119 
109 
107 
126 
137 
81 


10.1 
10.9 

7.0 
15.9 
15.5 

9.9 


(10) 
(10) 
(10) 
(10) 
(10) 
(10) 


*  n  =  number  of  shrubs  sampled 


) 
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Table  2.5.1.1-2  Continued. 


A  B  C 

PRODUCTION  Lengths  of  shoots  UTILIZATION: 

length  of  new  remaining. in  in  percent 

Transect      shoo£s  1"?)1>)  ^M  W*  C  =  M-  x  100 


Mean±SE  (n)*        Mean±SE  (n)*        ~  A 


Mt.  mahogany,  chained  rangeland  habitat: 


BA28 
BA17 
BA29 


150±32.9  (10) 

65±17.8  (10) 

57 

93±  8.1  (10) 

39±  8.7  (10) 

58 

108±12.4  (10) 

56±11.3  (10) 

48 

Combined  54 

*  n  =  number  of  shrubs  sampled 
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Table  2.5.1.1-3  Browse  Production  and  Utilization,  1979-80 


Transect 


PRODUCTION 
length  of  new 
shoots  in  fall  (mm) 
Mean±SE  (n)* 


Lengths  of  shoots 

remaining  .in 

spring  (mm) 

MeaniSE  (n)* 


UTILIZATION: 
in  percent 
A-B 


C  = 


x  100 


Bitterbrush,  chained  rangeland  habitat: 


Reference  Area: 


• 


BA17 
BA18 
BA25 

162H6.7 
173±11.8 
150±19.5 

(10) 
(10) 
(10) 

52±10.3 

51±  8.3 
58±11.5 

(10) 
(10) 
(10) 

68 
71 
61 

BAOl 
BA04 
BA09 

228±26.6 
249±25.8 
119±14.3 

(10) 
(10) 
(10) 

30±  3.1 
42±  7.7 
54±  7.1 

(10) 
(10) 
(10) 

87 

83 

55 

Combined  71 

Developmental 

Area: 

BA30 
BA31 
BA32 

189±16.1 
230±20.4 
202±20.0 

(15) 
(15) 
(15) 

39±  8.7 
58±  8.7 
32±  6.4 

(14) 
(15) 
(15) 

79 
75 
84 

BA20 
BA21 
BA23 

242±23.1 
189±22.3 
166±12.9 

(10) 
(10) 
(10) 

76±22.9 
87±22.0 
58±11.2 

(10) 
(10) 
(10) 

69 
54 
65 

BA28 
BA33 

157±16.9 
154±11.4 

(10) 
(15) 

60±12„3 
22±  4.1 

(10) 
(15) 

62 

86 
Combined  72 

Bitterbrush,  pi nyon- juniper  habitat: 


Reference  Area: 

3A19 
BA26 
BA27 


126±15.2 
133±12.7 
13U16.7 


(10) 
(10) 
(10) 


70±12,0   (10)  44 

86±14.1    (10)  35 

45±10,2   (10)  65 

Combined  48 


Developmental  Area: 

BA16 
BA22 
BA24 


145±10.2  (10) 
170±22.2  (10) 
107+12.2  (10) 


43±11.5 
96±19.1 
59±11.9 


(10) 
(10) 
(10) 


Combined 


70 
44 

53 


) 


n  =  number  of  shrubs  sampled 
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Deer  Counts 

Mule  deer  road  count  data  are  presented  in  Table  2.5.1.1-4.       /m. 

Road  Kill 

Road  kill   data  are  presented  in  Table  2.5.1.1-5. 

Natural  Mortality 

Mule  deer  natural  mortality  results  are  shown  in  Table  2.5.1.1-6  . 
There  was  an  increase  in  natural  mortality  over  last  year. 
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Table  2.5.1.1-6  Results  of  deer  mortality  studies. 


Year 


Sampling 
Location 


No.  of 
carcasses 
found 


Hectares 

sampled 

(acres) 


Carcasses 

per  hectare 

(  /acre  ) 


1979-80    Sagebrush- 
lateral  draw 


60 


70.5(174)     0.85  (0.35) 


1978-79    Sagebrush- 
lateral  draw 


34 


70.5(174)     0.482(0.195) 


1977-78 


Sagebrush- 
lateral  draw 


25 


70.5(174)     0.355(0.144) 


1976-77    Interim  monitoring  period  -  No  sampling 


1975-76    Lateral  draws 


1974-75    Lateral  draws 


8 


11 


7.25(18) 
7.25(18) 


1.10  (0.44) 
1.52  (0.61) 
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2.5.1.2       Medium-Sized  Mammals 
(    x  Scope  of  Work 


\» 


^ 


Medium-sized  mammal    studies  consist  of   coyote   and   lagomorph 
(cottontails  and  jackrabbits)   abundance. 

Methods 

Coyote  Abundance 

Coyote  abundance  was  calculated  using  data  collected  in 
October  from  30  miles  of  scent  posts  (based  on  U.S.  Fish  and  Wildlife  Service 
design);  set  one  day  and  collected  the  following  day. 

Lagomorph  Abundance 

Lagomorph  pellet  counts  are  colelcted  along  the  same  transects 
used  for  deer  pellet  group  densities.  Plot  size  is  .001  acre;  plots  are  checked 
in  the  spring  and  the  fall. 

Results 

Coyote  Abundance 

Coyote  abundance  data  are  presented  in  Table  2.5.1.2-1. 

Lagomorph  Abundance 

Lagomorph  abundance  data  are  presented  in  Table  2.5.1.2-2. 
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Table  2.5.1.2-1  Results  of  the  coyote  scent  station  survey,  1980, 


Line 

Location 

No.  of 
Stations 

No.  of 
Visits 

1 

Big  Jimmy 

25 

2 

2 

Scandard  ridge 

10 

0 

3 

Scandard  Gulch 

10 

1 

4 

SG-15 

10 

0 

5 

SG-3 

10 

0 

6 

Stewart  ridge 

15 

1 

7 

West  Stewart  valley 

10 

1 

8 

Baily  Ridge 

10 

0 

Index  of  abundance  =  ^  g|  ^lL  x  1000 

No.  ot  stations 

=  -X.  x  1000  =  50 


C 
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Table  2.5.1.2-2  Relative  abundance  of  cottontails  and  jackrabbits, 

1979-80.  Each  transect  consists  of  twenty  0.001 
acre  plots. 


No.  of  plots  with 
Transects  lagomorph  droppings 


J 


V 


Chained  habitat: 

BA01  15 

BA02  12 

BA03  16 

BA04  6 

BA05  13 

BA06  12 

BA07  12 

BA08  1 1 

BA09  10 

BA17  •  14 

BA18  19 

BA25  12 

BA20   •  8 

BA21  8 

BA23  12 

Pi nyon- juniper  habitat: 

BA10  12 

BAH  15 

BA12  14 

BA13  8 

BA14  6 

BA15  2 

BA16  19 

BA19  13 

BA22  10 

BA24  10 

BA26  14 

BA27  14 
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2.5.1.3       Small   Mammals 

Scope  of  Work 

Small  mammal  studies  consist  of  obtaining  information  on 
relative  abundance,  species  composition,  reproductive  condition,  and  age-class. 

Methods 

Samll  mammal  trapping  was  conducted  in  June  and  August  on 
control  and  developmental  plots  in  the  chained  pinyon-juniper  habitat  type. 
Areas  within  the  sprinkler  system  were  compared  to  controls  outside  the  sprinkler 
area.  The  control  plot  BG04  for  pinyon-juniper  was  also  sampled.  Trapping 
occurred  for  three  consecutive  nights  (ommitting  rainy  nights);  after  each  night, 
all  traps  were  moved  to  an  adjacent  trap  location.  Each  night  500  traps  were 
set.  Figure  2.»5..1.3-1  presents  the  location  of  tfie  sprinkler  system  on  Tract  C-b. 

Results. 

Relative  abundance  data  for  small  mammals  are  presented  in 
Table  2.5.1.3-1. 
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Table  2.5. 1.3-1   Relative  abundance  of  small  mammals,  19801.  Data  compare  watered  {, 

areas  in  the  chained  rangeland  habitat  with  control  areas  in 
chained  and  pinyon-juniper  habitat. 


Chained  Rangeland  Habitat  —"Habitat- 
Least  Water    Most  Water     Control       Control 


JUL    AUG     JUL    AUG     JUL    AUG     JUL    AUG 
(300)2  (300)    (300)   (120)    (600)   (600)    (150)   (150) 

Deer  Mouse  20.3   15.3    16.3   11.7    26.8   27.8    34.7   23.3 

Per amy  sous  maniculatus 

Least  Chipmunk         7.3   28.7     6.7   24.2    13.5   19.7     0.7    1.3 

Eutamias  minimus 

Uinta  Chipmunk         0     0      0     0      0     0      5.3   11.3 

Eutamias  umbrinus 

Golden-mantled  ground 

squirrel  10.7    4.0    10.7    8.3    4.7    0.7     4.0    0 

Spermophilus  lateralis 

Apache  Pocket  Mouse     0     0      0     0      0.20      0     0 

Perognathus  apache 


1  Relative  abundance  =  number  of  captures /100  traps. 

2  Number  of  trap-nights  (a  trap-night  is  one  trap  set  one  night) 


1 


(& 
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2.5.1.4   Avifauna 

Introduction 

No  additional  avifauna  studies  on  songbirds  or  gamebirds  were 
conducted  during  this  period.  Raptor  nest  censusing  for  1980  was  conducted  in 
April  and  June. 

Scope  of  Work 

Fifty-one  raptor  nests  were  checked  for  nesting  activity. 

Methods 

Nests  were  found  using  photographs  and  topographic  maps  of 
their  locations.  Observations  were  made  using  a  spotting  scope  from  a  safe 
distance  (50  meters  or  more)  so  as  not  to  disturb  possible  nesting  activity.  Any 
new  or  undocumented  nests  were  photographed  and  recorded.  Where  there  was  no 
observed  activity,  closed  examination  of  the  nest  was  made  to  look  for  fresh 
pellets,  whitewash  or  green  material. 

Results 

The  results  from  the  1980  raptor  nest  censusing  is  presented 
in  Table  2.5.1.4-1.  Eight  nests  had  signs  of  activity. 


I 


. 
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TABLE  2.5.1.4-1 


RAPTOR  NESTING  RECORD 


Nest  No. 

Species 

Status 

Status 

Status 

St 

itus 

Status 

1976 

1977 

1978 

1979 

1980 

Unknown 

April  June 

April  June 

April  June 

Apri 
I 

June 

^Dril  June 

1 

2 

Unknown 

I 

3 

Unknown 

I 

4 

Red-tailed  Hawk 

E  or  Y 

I 

5 

Unknown 

I 

5a 

Common  Raven 

E  or 

Y  I     I 

I 

6 

Golden  Eagle 

I     2Y 

E  or 

Y  I 

1Y    1Y 

7 

Red-tailed  Hawk 

E  or 

Y  I    E 

or  Y  1Y 

8 

Red-tailed  Hawk 

4Y 

E  or 

Y  I 

9 

Common  Raven 

I 

E     2Y 

10 

Red-tailed  Hawk 

I 

11 

Nest  Gone 

12 

Red-tailed  Hawk 

E     1Y 

I 

13 

Red-tailed  Hawk 

E  or 

Y  I 

14 

Unknown 

I 

15 

Unknown 

I 

16 

Great  Horned  Owl 

E     2Y 

I 

17 

Great  Horned  Owl 

I 

18 

Red-tailed  Hawk 

1Y 

I(GHO) 

19 

Great  Horned  Owl 

1Y 

I 

20 

Unknown 

I 

Packrats 

21 

Not  on  map 

22 

Red-tailed  Hawk 

E  or 

Y  I 

I     2Y 

23 

Not  on  map 

24 

Red-tailed  Hawk 

I 

Packrats 

25 

G*eat  Horned  Owl 

I 

Packrats 

26 

Unknown 

Nest  Gone 

27 

Red-tailed  Hawk 

E  or 

Y  I 

I     I 

28 

Golden  Eagle 

1Y 

I 

I     I 

29 

Unknown 

I 

I     I 

30 

Red -tailed  Hawk 

2Y 

I 

I     I 

31 

Unknown 

I 

I     I 

32 

Great  Horned  Owl 

2Y 

2Y 

I 

I     I 

33 

Unknown 

I 

I     I 

34 

Unknown 

I 

I     I 

35 

Unknown 

I 

I     I 

36 

Red-tailed  Hawk 

2Y 

E 

2Y 

I     2Y 

37 

Unknown 

I 

I     I 

38 

Raven 

E  or 

Y  Y 

I  E  or  Y 

39 

Golden  Eagle 

1Y 

I 

I     I 

40 

Great  Horned  Owl 

E     2Y 

2Y 

I     I 

41 

Unknown 

Nest  Gone 

42 

Unknown 

I 

I     I 

42a 

Red-tailed  Hawk 

- 

2Y 

E  or 

Y  I(GHO) 

I     I 

43 

Great  Horned  Owl 

2Y 

I 

I     I 

44 

Unknown 

I 

I 

I     I 

45 

Red-tailed  Hawk 

2Y 

E 

2Y 

I    2Y 

46 

Red-tailed  Hawk 

E  or 

Y  I 

I     I 

47 

Unknown 

I 

I     I 

48 

Great  Horned  Owl 

E 

I     I 

49 

Magpie 

I     I 

50 

Red-tailed  Hawk 

I     1Y 

51 

Unknown 

I     I 

Code: 

I  =  inactive  nest 

E  =  adult  bird  oDserved  in  an  incubating  posture;  presumed  to  be  incubating  eggs. 
(2)  Y  =  number  of  young  observed  in  the  nest. 
E  or  Y  -  adult  bird  observed  in  an  incubating  posture;  due  to  time  of  year,  assumed  to  be  either 
incubating  eggs  or  brooding  very  young  chicks. 
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2.5.2    Aquatic  Studies 

Introduction 


November  1,  1980. 


benthos  sampling. 


Aquatic  sampling  was  conducted  from  May  1980  through 

Scope  of  Work 

Aquatic  studies  for  this  period  consisted  of:  periphyton  and 

Methods 

Benthos 

Benthic  macroinvertebrate  sampling  stations  located  in 
Piceance  Creek  (Figure  2.5.2-1)  are  the  same  as  the  current  periphyton  collection 
stations.  Six  collections  were  obtained  at  approximately  one  month  intervals 
between  May  and  October,  1980.  C.B.  staff  biologists  used  a  standard  Surber 
sampler  to  provide  three  replicates  from  each  station  per  sampling  date.  Each 
replicate  was  placed  in  a  labeled  container,  preserved  with  10%  formalin  on  site, 
and  mailed  to  Mariah  Associates'  Aquatics  Laboratory  in  Laramie,  Wyoming  for 
further  processing  and  analysis. 

Upon  arrival,  the  samples  are  washed  over  a  fine  mesh  sieve 
(U.S.  NO.  60).  Organisms  are  separated  from  debris  and  placed  in  vials  of  80% 
ethyl  alcohol.   Identification  and  enumeration  are  accomplished  with  the  aid  of  a 
Bausch  and  Lomb  Stereo  Zoom  7  (5x-210x)  dissecting  microscope.  Whole  oligochaete 
and  chironomid  head  capsules  are  mounted  in  Hoyers  cleaning  and  mounting  medium 
and  identified  with  the  use  of  a  Wild  Heerbrugg  microscope  at  a  magnification  of 
200x  or  400x. 

Periphyton 

The  1980  periphyton  sampling  stations  (Figure  2.5.2-1) 
located  in  Piceance  Creek  are  identified  as  WP01  (Stewart  Gulch  near  USGS 
Station  WU07),  WP02  (Middle  Station)  and  WP03  (Hunter  Creek  near  USGS  Station 
WU61).  Station  WP01  was  moved  in  1977  from  a  baseline  location  of  P-l 
farther  upstream,  to  its  current  position  as  a  control  station  above  develop- 
ment impact.  Table  8.6.2-1  in  the  C.  B.  1979  Annual  Report  provides  a  cross 
reference  to  the  station  codes. 

Periphyton  is  collected  from  artificial  substrates  (glass 
slides)  at  each  station  during  every   sampling  period.  The  glass  slides  are 
incubated  in  the  water  for  at  least  21  days.  Nine  slides  are  collected  from  each 
station,  placed  in  individual  cytomailers  and  preserved  with  4%  formalin.  Three 
of  the  nine  slides  are  used  for  taxonomic  identification  and  enumeration,  three 
for  biomass  determinations  and  three  are  extra  slides  in  case  any  of  the  others 
become  damaged. 

The  cytomailers  are  sent  to  Mariah  Associates'  Aquatics 
Laboratory  in  Laramie,  Wyoming.  All  field  procedures  are  executed  by  C.B. 
personnel . 
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Figure  2.5.2-1 
PERIPHYTON      SAMPLING     STATIONS 
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Five  collections  were  obtained  during  the  period  of  June 
through  October  1980.  A  different  type  of  slide  holder  was  initiated  into  the 
program  on  July  2,  1980.  The  original  type  was  also  retained  in  order  to  compan 
the  results  from  both  kinds.  Nine  slides  from  each  periphytometer  were  collected 
on  August  1,  1980  and  for  the  remainder  of  the  1980  study  period.  Biomass 
determinations  and  periphyton  taxonomic  identification  and  enumeration  were 
performed  on  the  August  1,  1980  collections.  Only  biomass  determinations  were 
performed  on  the  collections  from  the  old  sampler  for  the  remainder  of  the  year. 

Upon  arrival,  the  biomass  is  removed  from  the  slides  with  a 
razor  blade,  and  the  scrapings  placed  in  separate  crucibles  to  be  dehydrated  in  a 
drying  oven  at  105  to  110°C.  Samples  are  then  cooled  to  room  temperature  in  a 
dessicator  and  weighed  to  the  nearest  0.0001  g  (gross  dry  weight).  After  ashing 
in  a  muffle  furnace  at  450°C  for  approximately  four  hours,  the  samples  are  rewet 
upon  cooling  to  replace  their  water  of  hydration,  redried  to  a  constant  weight  at 
105  to  110°C  and  weighed  to  the  nearest  0.0001  g  (gross  ash  weight).  Ash-free 
dry  weight  is  obtained  by  subtracting  gross  ash  weight  from  gross  dry  weight 
since  the  evaporating  dish  tare  is  assumed  to  be  identical  for  the  two  weights. 

Ash-free  dry  weight  biomass  is  calculated  according  to  tne 
following  equation: 

biomass  (mg/cm^)  =  Wd  -  Wa 

As 

where:  Wd  =  dry  weight  plus  tare,  mg 
Wa  =  ash  weight  plus  tare,  mg 
As  =  area  scraped  from  slide,  cnr 

Algae  other  than  diatoms  are  identified  directly  from  the 
slides  with  200x  or  400x  magnification.  The  periphyton  are  then  scraped  from 
each  slide  with  a  razor  blade  and  placed  into  separate  jars.  The  contents  of  each 
jar  is  identified  according  to  species  composition  and  relative  abundance. 
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Benthos  and  Periphyton  data  and  their  species  lists  are  presented 
in  the  following  pages: 

Page  No. 

BENTHOS  RAW  DATA  111-31 

May,   1980  111-32 

Station  1  -  Station  2  1 1 1-33 

Station  3  1 1 1-34 

June,   1980  111-35 

Station  1  III -36 

Station  2  -  Station  3  111-37 

August,  1980  111-38 

Station  1  II 1-39 

Station  2  -  Station  3  1 1 1-40 

September  2,  1980  1 11-41 

Station  1  1 11-42 

Station  2  1 11-43 

Station  3  1 11-44 

September  29,  1980  1 1 1-45 

Station  1  I  1-46 

Station  2  -  Station  3  I iI-47 

October,  1980  111-48 

Station  1  111-49 

Station  2  1 1 1-50 

Station  3  111-51 

BENTHOS  SPECIES  LIST  111-53 

Benthos  Taxa  -  All   Stations  1 1 1-54 

Stations  1,2,3  1 11-55 

Station  1  -  Stewart  Station  (WP01)  111-57 

Species  Occurrence  -  Station  1                                           1 1 1-58 

Station  2  -  Middle  Station  (WP02)  111-59 

Species  Occurrence  -  Station  2                                           1 1 1-60 

Station  3  -  Hunter  Station  (WP03)  111-62 

Species  Occurrence  -  Station  3                                           1 11-63 

RAW  PERIPHYTON  DATA  1 11-64 

June,   1980  111-65 

Station  1  111-66 

Station  2  111-69 

Station  3  111-72 
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RAW  PERIPHYTON  DATA  (Continued)  D 
• -  Page  No. 

August,  1980  (old)  m  75 

^10n  I  111-76 

Station  2  H1.79 

Station  3  j_oo 

August,  1980  (new)  1 1 1-85 
Station  1  j_gg 

Station  2  1 1 1-89 

Station  3  I II -92 

September  2,   1980  1 1 1-95 

Station  1  1 1 1-96 

Station  2  111-99 

Station  3  1 1 1-102 

September  29,   1980  1 1 1-105 

Station  1  1 1 1-105 

Station  2  1 1 1-109 

Station  3  III-112 

October,   1980  III-115 

Station  1  III-116 

Station  2  1 1 1-119 

Station  3  III-122 

PERIPHYTON  SPECIES  LIST  III-125 

w  Periphyton  Taxa  -  All   Stations  1 11-12 6 

Station  1,2,3  III-127 

Station  1,  Stewart  Station   (WP01)  III-130 

Species  Occurence  -  Station  1  III-131 

Station  2  -  Middle  Station  (WP02)  1 1 1-133 

Species  Occurrence  -  Station  2  II 1-134 

Station  3  -  Hunter  Station  (WP03)  III- 137 

Species  Occurrence  -   Station  3  1 1 1- 138 


. 
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RAW  BENTHOS  DATA 

Station  1   =  Stewart  Station   (WP01 ) 
Station  2  =  Middle  Station   (WP02) 
Station  3  =  Hunter  Station   (WP03) 

•  May 

•  June 

t  August 

t  September  (9/02/80) 

t  September  (9/29/80) 

•  October 
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BENTHOS  DATA  SHE^T 


CATHEDJAL     aL"PcS    Sh/>LE    OIL    Company 


-    (1-3J-13? 
COLLECTED    BY    -    "A 


STATION  NO.  -  1         LOG  Ni.IMP.PB 

SAMPLE  DATE  -  051960      SABLES 

ANALYSIS  DATE  -  06C79C         SAMPLES  ANALYZED 

SAMPLE  STATTPV!  IOC  ATT  ON  -  ^T=kAOT  STATION 

SAMPLE     AF  =  A    -     ,0<3       M2 


NO.    OC    8ESLICAT£S    -    a 


BY    -    HZ 


CODE 


Ta  >0N 


REPLICATE    DESIGNATION 
ABC 


TIPS  MEXATC»A  LATPETULE 

BBYC  B9VCHIUS  TUQ^SON 

TUBT  TUrIcF*  TU*I*EX 

EPIN  EPt-E^FPf  LL  A     INE?*IS  PiTPN 


STATION    NO.     -    ?  LOG    NljMBf5    _     <*-6>-132 

SAMPLE    DATE    -    OM9F0  S*«OLPS    CnLLECTEH    *Y    -    MA 

ANALYSIS     rUTF    -    060iC*0  SAMPLES    ANALYZED     1Y    - 

SA"PLc     STATION    LOCATION    -    MIDDLE     STATION 

Sample     ACEA    -    ,CC       M2 


HZ 


NO.    OF    PE°LICATES    -    3 


CODE 


T  a  xOn 


REPLICATE  DESIGNATION 
A      e      C 


TueT  T'JPICEV  TU«  I  F  =  ^ 

TI?S  HEXATTM4    LATBEXTLIP 

EPIN  t^t"rMF'Hl«   INFPMI^ 

L YMN  L  VM\A  ft 

LUM9  PAflLV  L"M«P TCULI^AF 

BAIN  ?  A  E  T 1 5  I  N  S  i  V-  [PICA^ 

CPTI  OPTIOSF-'VL'S 

PJPA  FUPAOYPHIJS 

GLSO  GLOSSHSOma         CLl0TIS 


c  *TON 


*rOQNNQU6H 
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STATION  NO.  -  3         IH^  NU^0"  -  (7-<3)-13? 
SAMPLE  OATF  -  051OF0      SA«PL?*  COLLECTED  8Y  -  MA 
ANALYSIS  CATF  -  060780         SAMPLES  ANALYZED  3Y  -  HZ 
SA"0LF,  STATION  LOCATION  -  MUNTE«  STATION 
SAMPLE  APE  A  -  ,CQ   *2 


NO.  OP  REPLICATES  -  3 


CODE 


TA  *QN 


REPLICATE  DESIGNATION 
A       8       C 


TU9T  TIJPICE*    TU3IPE* 

EPlM  r  PPfFP-ELL  A      INC3-IS  PATPN 

8AIN  P-AETIS     INSIPMPICANS  *CDHNNOUGH 

OPTI  CPTIOSE3  VI.  S 

LI"<H  L  I  "NQrP  ILL'S  hofcmcistcpI 


3 

0 

1 
36 


a 
2 
1 
0 
29 


*0 
0 
0 
0 

380 


I 
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BENTHOS  DATA  swffT 


CaTh=05al  eLU'cS  ^AL?  OIL  Company 

STATIQt-  SC.  -  1        LOT,  NUMBER  -  (10-12)-132 
SlMSLc  OATC  -  0*2780      SAMPLE?  COLLECTED  PY  -  C8 
ANALYSIS  DATE  -  07C<**0        SAMPLES  ANALYZED  BY  - 
SAMPLE  STATION  LOCATION  -  STcyAPT  STATION 
SAMPLE  acea  -  .09   "? 


NO.  OF  PEPLICATES  -  3 


HZ 


CODE 


Ta  XON 


BEPLICATE 
A 


DESIGNATION 
B       C 


EPIN  tPt-rM  =  BCLLA  INFBMIS    FATHN 

HYSP  MT080PSVCWE     PICTFT 

COLL  OPHE*  C3lLE>H»QLA 

HtSP  ME  S  PE5C'PHYI.  AX  ^ANK? 

OPT1  OPT  in?P3\/!jS 

TIPa  TlPtLA         L  I  M*  a  p  u  S 

TIPS  MEXAT0M4  LtT5ETILLc 

LImh  Ll^-NOreTLtS         htfc«pi<;tcpi 

ISOP  ISCPF&LA  PANkS 

TU*T  Tu2!^*    rt'mFF* 

PUPA  CHl50KnMinAE  PU°Ar 

gPYC  "YC>-IUS  TMOfSON 


33 
2 

0 
0 

z 

3 
7 
1 
0 
6 
1 
1 


0 
? 

1 
1 
0 
0 
2 
0 

1 

4 

0 

•0 
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STATION  NC.  - 
SAMPLE  DATE  - 
ANALYSIS 
S 

s 


.Ofi  »:uMB=p  - 
SAHOLFS 


(1^-151-132 


AMPLE  DATE  -  0*?760      SA*<>LFS  COLLECTED  BY  -  C3 
NALYSIS  OATF  -  07C930         SAMPLES  ANALYZED  BY  - 
AMPLE  STATION  LOCATION  -  MIDDLE  STATION 
AMPLE  AfcEA  -  .0=   *  2 


"2 


NO.  OF  PE°LICATES  -  3 


CODE    TaxOn 


COLL  0*C=P    COLIcmc-;la 

NEMA  puYLL'M    NFmaTCDA 

CHEO  CJFCTANYTABSl'S  (UIUSE 

D I  A  M  D  I  A  *  E  S  A       CEIC-FN 

PUPA  CHlSOKn-MinAE  PllPAE 

TIPS  Ht*  ATPMA    LATPETRI  F 

TUBT  TU2IFFX  Tij^iFtv 


BEPLICATE 

DESIGNATION 

A 

R                C 

1 

0                 0 

1 

0                 0 

1 

1                  0 

10 

<?Q                89 

1 

<*                  h 

0 

1                  3 

c 

1                  * 

STATION  NO.  -  2        LOT-  NUMREP  -  (U-16)-132 
SAMPLE  DATE  -  0^2?P0      SAMPLED  COLLECTED  BY  -  CB 
ANALYSIS  date  _  C7C760        SAMPLES  ANALYZED  ?Y  -  MZ 
SAMPLE  STATION  LOCATION  -  WUNTE»  STATION 
SAMPLE  A  e  E  A  -  ,09   M  ? 


NO.  OF  REPLICATES  -  ? 


C  JCi 


Ta  >Cn 


PEPLICATE 
A 


DESIGNATION 
R        C 


HfSP  Hf Sp £ C0P WYL A >     ^AN"S 

TPIC  TB  ICQPYTwcOE S    ULMCB 

CPTI  OPTIJS^Vi'S 

TUPT  TUPIFPt  TUMFE* 

BAIN  «AETIS  INSIGNIFICANT 

DIAM  0  I  A  M  E  *  A   MCI  C EN 

TIPS  H£xATP«A    LaTPFTRLF 

EPIN  EPHfcMEP-LLA  [ N E  9  * I S 

QPTH  Of  ThCCL AOTUS   V«n  r»cc 

aga}  AGArtUS    I  F  ATM 


MCnoNNCUGH 


P  ATON 
wui  P 


0 
0 
0 

■3 
0 
0 

* 
1 
1 
1 
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AUGUST 


C 
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BEK'TmCS  PATA  SrJ?FT 


CATHEDRAL  BLl'FFS  SWALE  OIL  COM°ANY 


STATION  NO.  -  1        LOG  num».FP  -  (55-57)-132 
SAMPLE  DATE  -  OHOIPO      SAMt>LFS  COLLECTED  BY  -  CB 
ANALYSIS  DATE  -  OPCB90        S  * M p L  E S  ANALYZED  3Y  - 
SAMPLE  STATTC-s  LOCATION  -  ST^wapT  STATION 
SAMPLE  ABfi  -  .09   M2 


NO.  OF  SILICATES  -  3 


HZ 


CODE 


TA*ON 


REPLICATE  DESIGNATION 
ABC 


TIPA  TIPULA    LINNAfUS 

OPTI  OPTIOSE'VUS 

TIPS  MCXaTOMi    LATPETILLE 

DIAM  R I  A  n  E  S  *   v  c  I  C-  E  * 

t  P 1 m  EPt-EMF::LLA  I  N  E  P  *  T  ^    caTCn 

8*lN  *AtTI<:  [NTIGNIF  IC  AN^     MCOONNQUGH 

baT»  METIS    TptcauoaTUS         nonns 

PUPA  CHIi»ONO^If>4E    »uDA? 

TU?T  TUBIFEK     TlAjPfir 

U*w  L  I  "NOP*  ILLS  HnPFMf  I  S  T  fp  I 

qptm  QST^UCIAOJUS       Van    npe     WUL0 

SI*U  SI  "LLP""    LACVAE 


1 

0 

5 

26 

1 
1 
1 
8 

1 
a 

0 


0 

0 

1 

25 

0 
0 
0 

1 
1 
? 

2 
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( 


STATION  NO*  -  ?        LOG  mjmufp  -  (53-6G/-132 
SAMPLE  DATE  -  OP01PO      Si^OLFS  COLLECTED  BY  -  CB 
ANALYSIS  DaTF  -  0810B0        Sampi.FS  ANALYZED  BY  - 
SAMPLE  STATION  LOCATION  -  «IOfUE  STATION 
SAMPLE  APFA  -  .C-Q   ^2 


HZ 


NO.  OF  REPLICATES  -  3 


CODE 


TAXCN 


"EPLICATE 
A 

DESIGNATION 
6                 C 

30 
5 

7P 
8 

30 

lfe 

70                 7 
5                 8 

81               47 
b               11 

33               27 
3               12 

TU«T 
LI*H 
TP  19 

HICP 
CPTi 
PUp  A 


TU&IPFX  Tljaic=K 


LI^NODPILUS 
TiiaElOS 
MIC*0PSECTOA 
OSTHOCLAOIUS 
C^ISONC  IFAE 


uriePMFISTFPT 

KItFcep 

VAN  DF»  WULP 
s  U  P  a  F 


STATIjN  N{ 


-  3 


LOG  numbpo  -  (fel-b3)-132 


SAMPLE  DATE  -  OfiOlPO  SAMPLES  COLLECTED  PY  -  CB 

ANALYSIS  DATE  -  0810*0  SAMPLES  ANALYZED  BY  - 

SAMPLE  STATION  LOCATION  -  HUNTEP  STATION 
Sample  apfa  -  .0=   "? 


HZ 


NO.    OF    REPLICATES    -    3 


C  30c 


ta  *  r\ 


PFPLICATE 
A 


DESIGNATION 
B  C 


TijJT  TiJPJFF*     TU«IP5* 

LI"*  LlMNQnsTHS         Mncc^fi^Tf pi 

ZiSIh  O-TKiClJ^IiJS      van    npj    jmlp 

PUP&  Cu  1*C^  n-in  4  i.    phP4  = 


5 

0 
0 
0 


^ 
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SEPTEMBER   (9/02/80) 


1 


III-   41 


I 


BENTHOS  Data  5-'PcT 


CATHEDRAL  auiF=S  S'-'ALE  OIL  ro^PANY 

STATION  KC.  -  1        LOT.  NU-RPS1  -  (62-9M-132 
SAMPLE  DATE  -  OCOZFO      S  AM°L  F «:  COLLECTED  R*  -  CB 
ANALYSIS  OaT=  -  091090        SA«°LES  ANALYZED  BY  - 
Sa*&le  STaTTGm  L0C4TT0N  -  ^TP'WAPT  STATION 
S  AM0L  E  ArrA  -  .QC       >*? 


NO.  OP  fE'LICATES  -  3 


HZ 


CODE 


BaET 
C=  IC 
EUKI 
G'Th 
TUPT 
NAID 
TIPS 

PUPA 

OPTI 
EL'PA 


Ta  »ON 


8AETI?         LPiCH 
C5 ICCTO»US 


C«ICGTO»US  van    npo    wUL° 

EUK  IE FC=P IE L I  A  TWIPNfMANN 

C«T"QCl*OIUS       vam    DFC    juLP 
TupIcM    Ti ' a  IF  =  Y 

f-  A*  IL  Y     MA  IDIOA? 

i-F*aTC"a  LaT»EtILLE 

CUISOM1-IPA?      Pl'PAE 

OPTIOSF'VUS 

HYf>oGP5vCuC  PICTET 

EllP  AP  Ypkilif 


PEPLICATE  DESIGNATION 
ARC 


17 

25 

15 

28 

2 

4 

4 

27 

1 

«3 

10 

150 

2 

9 

1 

4 

0 

1 

0 

5 

0 

1 

8 

2 

11 
21 
<»2 
2 
3 
0 
3 
0 


£ 
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STATION  NO.  -  ?        LOT,  NU«ftFQ  -  («5-«7l-132 

SAMPLE  DATE  -  JCC2PO      SAMPLES  COLLECTED  BY  -  CB 
ANALYSIS  DATE  -  0<?10aO        SAMPLES  ANALYZED  BY  -  HZ 
SA1PLE  STATION  LOCATION  -  MIDDLE  STATION 
SAMBLt  AP5A  -  .C<5   *2 


NC.  OP  REPLICATES  -  2 


CODE 


TA  XCN 


»E°LICATE  DESIGNATION 
ABC 


BAET  =»AETIS    LEACH 

C»1C  CkICOTOo.jc     van  DEC  WCLP 

EUKI  EUK  IEPPP'IELLA    THIEnpmann 

OPTH  or  T"OCLAOT'JS   Van  DEc  WULP 

TUBT  tupipp*  tubipex 

na  ID  pamily  NAinin&E 

TIPS  V-EXA10M4    LAT8CTILLC 

PUPA  C"IPCN*0MIDAE  PUPAE 

OPTI  DPTIOSE»Vl'S 

MYSP  HYCPOPSYCmf    PTCTFT 

TRIC  TPICCpyTHCnps    UL"E» 

SIap  SinfLIlt"  *»CTICIW   MALLHCH  (PijpaE> 

A  G  A  3  A&ABUS    Irtr" 

TIPA  TIEULA  tI*JN4EUS 

HYTL  "YD'OPTTLA  DALIAN 

TBlfl  TPI»EirS 

SI"U  SI^ULU'*    liPVAE 

LMNQ  L  ir-NOP*-"*?  A    PHBlNPAL—ncsviTDY 

EPIn  f?HfMC,?ELLA  TnF3*IS    =ATQN 


5 

10 

17 

0 

17 

4 

0 

7 

10 

0 

18 

3 

0 

12 

5 

0 

23 

8 

0 

1 

1 

0 

4 

5 

0 

1 

3 

0 

0 

2 

10 

3 

10 

2 

2 

11 

2 

0 

0 

1 

0 

0 

0 

1 

0 

0 

Q 

ft 

0 

4 

0 

0 

0 

1 

0 

0 

1 
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ST4TI2N    NO,    -    ?  LOG    NUMREP    -    (6B-90J132 

SAMPLE    DATE    -    OQC2PC  SABLES    COLLECTED    BY 

ANALYSIS     DATE     -     09USO  SAMPLES     ANALYZED 

SAMPLE     STATIC*     LQCATTO    -    MHNTcp     STATION 
SAMPLE    APEA    -    .CQ       "2 


-  CB 
BY  - 


NO.  OF  PE°LICATES  -  3 


HZ 


CODE 


T  AXON 


6EPLICATE 
A 


DESIGNATION 

B       C 


BAET  BAETIS  LEACH 

C5IC  C»ICOTOaUS  VAN    r»ES    WUL° 

TUbT  TueiFE*    TL,aIPEK 

NAIO  FAfRY    MAlOiriAE 

TIPS  HEXATOM  LAT95TILLE 

PUPA  CHIOOKO^I^AE     P'JPAE 

TR1C  T3  ICOPYTMnOE?         UL"EB 

SI  "'J  SI^JLJU"    LARVAE 

EPIn  EPHE^E^ELL  A     I^EP^IS  EATfiN 


1 
0 
P 
11 
1 
0 

1 
1 

0 


1 

0 

4 

12 

0 
2 
0 
0 

1 
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SEPTEMBER   (9/29/80) 


III-    45 


r 


3ENTHGS  DATA  SMECT 


CiTwcnsAL  aL|.'ccS  S  u  A  L  E  GIL  C  Q 1 P  A  N  Y 


STATION  NO.  -  1        LCC-  NUMBfB  -  (  1 15-1 17  )-l  32 
SAMPLE  DATE  -  OO'oeO      SAMPLES  COLLECTED  BY  -  CB 
ANALYSIS  DATE  -  1OC580        SAMPLES  ANALYZEO  3Y  -  HZ 
Sa«plE  STATION  LOCATION  -  STEWART  STATION 
SAMPLE  AREA  -  .  0  «   M? 


NO.  0=  »EPLICATES  -  3 


CODE 


Tt  XGN 


REPLICATE  DESIGNATION 
A        3        C 


fiAET  ?AETIS    L=ACH 

EPIN  EPHEf ERELLA  Tnc*hts    E«TON 

ISOP  ISOPE°la    «ANKS 

HYSP  HYTPHPSYrhE     PICT=T 

TIPS  Ht*ATC*4    LAT«?ETILLE 

NAIS  NAIS  SP. 

EUKl  EHKIEPEEP I  ELI  A     TMTENSMANN 

GCTH  05THGCL AOIUS   VAN  OEP  WUL  ° 

OPTI  DPTIOSE'vuS 

L"NO  LIf"NOPun'A     ?O^INCA'j-OESVOir»Y 

EC'PA  JijPAi?  YPUlK 


60 

50 

44 

3 

1 

1 

4 

5 

4 

16 

33 

24 

0 

7 

4 

1 

0 

0 

1 

3 

3 

3 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

1 

c 


: 
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STATION    MO,    -    7  LOG    Nij^acc    -    C 128-1201-132 

SA^PLt    DATE    -    0C?QPO  SAMPLES    rnLLcCT£D    °  Y    -    C9 

ANALYSIS    r>ATF    -    10C6P0  SAMPLES    ANALYZED    »Y    -    hz 

SAMPLE     STATION    LOCATION    -    "IIDIUF    STATION 
SA-PLE     ACEA    -    ,C<5       "12 


NO.    JP    CEPLIC4TES    -    3 


CODE 


EPIN 
HYSP 
ORTH 
OPTI 
L^NO 

r»i9 

T<?IC 
SIAP 
TU*T 


TAX  ON 


]N£0»  IS 
PICTCT 
VAN  0E» 


FPHEMEffLL4 

MY  CPOP^YCUt 

CRTMOCLAOIUS 

OPTIOSE'VUS 

L IMNQPHOR A 

TP I«ELOS 

J(t  K0PYT4PPFS         (JL^FP 

SIML:LIL'"    APCTFCU*       *  ALLOC" 

TUBIPF*    Tl'ftlFE* 


F  ATON 
WULP 
ROJ»!NFAU-OESVOinY 


f PUPAE  ) 


PEPLICATE 

OE 

SI  GNAT] 

ON 

A 

B 

c 

1 

0 

0 

3 

0 

0 

1 

0 

0 

8 

2 

1 

0 

1 

0 

<t 

2 

2 

1 

0 

0 

3 

0 

0 

<58 

48 

23 

STATION    NO.    -    3  LOG    nijIP-FP    -     ( 12 1-123  ) -1 32 

SA-PLE    DATE    -    0<5?OP0  SAMPLE    rnLLECTED    PY    -    CB 

ANALYSIS    DATE    -    10C7PC  SA*PLCS    ANALYZFO    8Y    - 

SAMPLE    STATION    LOCATION    -    HUNTE'    STATION 
SAMPLE    Af-FA    -    ,C<3       *2 


HZ 


NO.  OP  PEPLICATES  -  3 


CODE 


T  AXCN 


PEPLICATE 
A 


OESIGNAT ION 
B       C 


eAET  bAETIS    LEACH 

E?IN  E?^'-yP«'=LLA  INE»MTS    EATON 

ISGa  ISCPE^IA    SAN>$ 

HYS3  MrocpPSYCME    PICTET 

TIPS  H  E  «  A  T  n  m  a    LATP=TILl.  P 

LIMH  LlfNOTBUliS    HOFPMEISTCPI 

PUPA  CHIBQNOMinAE  PU°4E 


25 

u 

0 

2 

1 

41 

1 


lfc 
11 
1 
3 
1 
15 
1 


15 
8 
1 
0 
1 

23 
0 
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c 


OCTOBER 


i 
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BENTHOS  OaTA  ShFFT 


CaT^EDPal  HUF^S  shalP  nil  COMPANY 


STATION  NQ.  -  1        LOG  NijMpfB  -  (  150-152J-132 
SAMPLF  OAT?  -  102CPO      Sa-PLFS  COLLECTED  BY  -  CP 
ANALYSIS  DAT?  -  NOV  logo      SAMPLES  ANALYZED  BY  - 

sample  station  location  -  stewapt  station 

SAMPLE  At-rA  -  .00    *2 


NO.  OF  PEPLICATES  -  i 


HZ 


CODE 


Ta  XQn 


REPLICATE  DESIGNATION 
ABC 


CHOP  CHCYSOPS    MflGCN 

TIPS  HgtATC^A    LATPETILLt 

BAcT  BAETIS    LEACH 

HYSp  HYOftOP^Yrup    »ICTCT 

HESP  HF  S  PE°OPHY(.  A*  «4NK? 

EPIN  EP^t^FPELLA     INC3MIS  EATflN 

NAIS  NAIS     SP. 

EUkI  EI^'IEPPtOIELl  a         THIEN=*ann 

OPTA  OPTHOCLAniNAF     A 

6LS0  GLOSSi'S'i^A         CU»TI«i 

OPTI  OPTm?E°V!'S 

L*"NO  LlfNQPHOPi         Pn°INC4ti--)ESvninY 

CHLJ  FAMILY    CHL09CPFPL I^af 

TIPA  TI  PUL  A         L  INN'AEUS 

PUPA  CHI PPMPM IH6F   PUPAP 


1 

0 

0 

2 

3 

7 

9 

11 

4 

8 

*3 

IS 

1 

1 

1 

3 

b 

0 

1 

0 

0 

1 

2 

4 

1 

<► 

3 

2 

1 

3 

2 

2 

0 

0 

1 

0 

c 

11 

1 

0 

1 

f\ 

0 

2 

1 
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STATION  NO.  -  2        LOG  NU1P-EB  -  ( 15  3- 1  tb  )- 1 32 
SAMPLE  DATE  -  102Q80      54*01.=*  COLLECTED  BY  -  CB 
ANALYSIS  OaTF  -  NOV  1OR0      SAMPLES  ANALYZED  BY  - 
SAMPLE  STATION  LOCATION  -  MIDDLE  STATION 
SAMPLE  AfrEA  -  .09       «Z 


*Z 


NO.  OF  PEPLICATES  -~3 


COPE 


TA>QN 


PEPLICATE 
A 


DESIGNATION 
B       C 


TIPS  HFXATOMft    L*T"ETILLE 

8AET  « A  ET I ?    LCATH 

HESP  HE SPE'PPMYL a x     °ANKS 

EPIN  fPi-fFSCLL  a  InFPmi<:    EATON 

NAiS  NAIS  SP. 

EUKI  EUK IEFFEPIELLA    THIFNC^ANN 

OPTS  OPTHOCLAOIUS   VAN  OFO  WUL° 

OPTI  OPTIOSE'VUS 

LMSO  LlCNODUOPA    POBINEAU-OF^VOIOY 

CHLO  pa^-IlY  CMLOPC'OEPL  IDAF 

TIPa  TIPUL*    LINNAEUS 

PUPA  CHI  BONO"!  ID  A  E  PUPAE 

EITE  EISEN-LLA  TETPAEnCA 

S!>*u  SIPULIU*"  LA6VAF 

EU°A  (=UPAPYPMI|^ 


2 

11 

1 

0 

38 

17 

34 

4 

3 

6 

2 

0 

1 

1 

1 


1 

4 

1 

1 

15 

27 
46 
2 
0 
3 
3 
17 
2 

2 

0 


2 

5 
1 
0 

11 
0 
0 
0 
0 
0 
0 

13 
0 
2 
0 


TUBT  TUPIFC*  Tl'MFPY 

BKYC  IUVChTUS  tm"PSOn 

ts  f*  r*  I«f LPS 

C»IC  C-ICOT0°"S     van 

PHrs  Physa  SP. 


OCR  wulp 


1* 

1 
2 

11 

0 


23 
1 

4 
B 

0 


1* 
1 

0 
0 

1 
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I 


STATION  NO.  -  3        LOG  NU-aP"  -  (  156-158 )-132 
SAMPLE  OATt  -  10?cpo      SAMPLED  COLLECTED  BY  -  CB 
ANALYSIS  OATP  -  NOV  1<??0      SAMPLES  ANALYZED  3Y  - 
SAMPLE  STATION  LOCATION  -  MUN7E'  STATION 
Sa*»LE  APEA  -  .09   "2 


HZ 


NO.  OF  P=PLICAT=S  -  2 


COOE 


TAXON 


CEPLICATE 
A 


DESIGNATION 
e      C 


TIPS  p£*ATPm&    LAT9=TTLLC 

BAFT  8AFTIS    LEACH 

EPIn  EPHEMFPCLL  4  INP9MT.S    EATON 

NAIS  NA1S  SP. 

FUKI  FU* IE PPEPTCLL 4    TMIENCMaNN 

08T-I  OCTMOCL40IUS   VAN  DPP  *UL° 

CHLO  FAMILY  CHLORCPEPLIHAP 

PUPa  CHIRONO^IDAE  PUPAE 

TU8T  TUPIFFX  TUBIFPX 


C 

1 
2 
8 
3 
11 
1 
7 
0 


c 

0 

0 

12 

0 

<• 
0 
0 
0 


1 

0 

1 

7' 

a 

31 
0 
8 

11 
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* 


BENTHOS  SPECIES   LIST 

•  Benthos  Taxa  -  All   Stations 

•  Station  1   -  Stewart  Station   (WP01) 
t  Station  2  -  Middle  Station   (WP02) 

•  Station  3  -  Hunter  Station   (WP03) 


p 
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Benthos  Taxa  -  All  Stations 


III-  54 


> 


ttEMTHG  S    SPf.CIFS    LIST 


CaThcDSal    BLl'PS"    SWALE    TIL    rnxoiNY 

TSACT    C-8 

I960 


T  AXON 


STATION    NU^E5 
1  Z  3 


> 


PmYLUM  NFMATODA 
PMYLUM  ANNFLIOA 
CLASS  CLK-OCHAFTA 

oenee  haplotaxtta 

FAMILY  TURIFICIDAf 

TLBIF=X  TUETFFX 

LI*<N009ILUS         HCFC"6I  STcc  \ 
family   lum«p icul IC af 

EISFKFLLa  TET3AcriP4 
FAMILY  NA  IP TOAE 
NAIS  SP. 
PHYLU*  AfTl-CDPCOA 
CLASS  IKSFCTA 
OCOF?  CCLLFieOL* 
3P0EiR  fOMEMEoqoTE'A 
FAMILY  PAETIDAF 
8AFT1S    LEACH 

BAETIS  IMSI&MIPICANS     MCnrjNNQuGH 
BAETIS  TPIfAUruTUS    OCOns 
FAMILY  E^MFi-EPFLLlOAC 

cpMfMFPELLA  INE°"IS    Eaton 
FAMRY  TP  ICO*  YTHIOAF 

Tciro^YTHorEs       ijlmc? 

380E«    £>LFCOPTE«A 

FAMILY     CML^OPFPLIHAE 
FAMILY     PE'LODIOAF 

ISOPE'LA  RANKS 

OCOF»    CCLFQPTERA 
Family     P  l_  M  T  n  A  f 

OPTIQSrpVUS 
FAMILY     H4LlpLI0A= 

PBYCHIUS      THOMSON 
FAMILY    OYTISCIOAE 
AC-AatJS  LF4CH 

QRDE*     TPIC-<OPTFtA 

FAMILY     ^YOp OPSYCMjnA F 

HYi?BOBSYCHE  PJCTET 

FAMHY     "-YDPQPTILIOAF 

HYOPOPTII.A  OALMAN 

F  A  M  I  L  Y     LIMNEPHILIOAF 

He SPf PQPHYL  AX  a  ANK$ 

FA*UY     C-L  "'^"OSOMtTTnAF 
C-LOSriSn-i         Ct)pTI5 
OSOE'     DIPTF^A 

FA-HY    CHlC0NPMin&E 
SUPFAMH  Y     PI  amc?  imac 
TPME    f>TAHPSIMT 
DIahc^j       *»  E  I G  f  N 
SUBFAMILY    O&tuqcL ADII"iF 

QOTPQC LADIN AE      A 
TCJAF<:     OSTMO^L  AP  TTN  J      a  u  r,     MCTf  ICCNf 

c  a  c  n i -c i * o  i  MS     kiccc  =  3 

CI  COT  nogs     vsk  he'  «lm  => 


f 
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F(_-*jfP£.r£'Tfi_L£  T>  ]  c  N  £  •"  A  K  N 

C&T^DC  L  tr  It'S       «»►•     r^P     wi'i  e 

TST^f      --dPnKTMJKj 

T H 9 F    T  A  K *T  A  »  «  I  *  I 
PWePTANYTAP >US  Dfijicc 

F A"Il Y     SI  MUt  I T&r 

SiHt'llM*    A  s  T  T  i  r  ti>-       wlLl?r>-    IKl8ic) 
SI^l'LTU!"    L*6V»F 

c  6  r,  J  l  V     "i'SCICAF 

Finur  TmKir4c 

CHPV51P5    "  ?  I G  F  K 
FAMILY  TIPl»LIOAE 

HEMATOMA     LATPFTIIL= 
T  IPL'l  £    L  JnnaFUS 
FAMILY  STP iTIC^Yini F 
FUp/pYPPUS 
PMYLU*  P-OlLt'SCA 
CLASS  GASTcDPPDi 

F  A  "  I L  y    lY*n.  AflDAF 

L  YMK A=  A 

FAMILY  p-»rsin^  = 

PHY^A  SP  . 


>    «    OPGanIS"    lOPK-TlFlcn    tq    tujs    TAYPNC^IC     LFVEL    0*«S?BVcD    AT    SAMPLING    STATION 
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Station  1   -  Stewart  Station   (WP01) 


> 
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8EsT«CS    SPECIF*    LIST 


t 


CATTED  PAL     Sl.iiCJS    s  "  A  L  E    OTl     C  0  m  P  s  n  y 
T8ACT    C-B 

species  occupsence  p*  sampling  oat?  at  station   i 

1<?60 


T  A  iOn 


SAMPLING    DATE 
JUNE         AUG  SEP! 


SEP2 


OCT 


T OONNOUGW 

Dccns 

FATOK 


PHYLUM     ANNELIDA 
CLASS    OLieOCHAETA 

0»OfB     hAPLOTA»ITA 
FA-IL"    TU3IFICIPAE 
TI.3IF6K    TOPIFE* 
LIMNCOPILUS         "CFFf-EISTEPI 
FAMILY    N»  IOIDAE 
NAI<     SP. 
CLASS     INSFCTA 
QfrDER    CQLLEMBOLA 
0&OEF    EP^F^FIPPTEC a 
Family    HAETl DaE 
BAFTIS  IfiC- 

9AFTI<;     IN  SIGNIFICANT 
PAfTI<;     TPICAUDaTUS 
Fa»UY    FP-tP"«E''ELLlOAF 
FPHFMCSfLLA     INePwlS 
3PDE9     PlFC9°TFPA 

FAMILY    C^LOOOPFP-LIOAF 
FAMILY    P=»lODIDAF 
ISOPfLA  »ax<S 

36DEf    CGLEQPTE6A 
FAMILY     EL"IOAE 
OPTICS6PVUS 
FAMILY     HALIPLIOA? 
RBYCMTIIS     THO-SON 
OPOEP     TPjc^nPTFSA 

FAMILY  HrOpOBSYrMinAF 

HYOCOP^YCHE  PKTFT 

Family    L T"NFPHIL IOAE 

(-ESPCBOPMYI  AX      BANKS 
FAMILY  Gin' SD5DMATIPAF 

GlOSSaSP1"*        cijptis 
3»0ES    DIPT?»A 

FA"RY     C"  teCNrMIOAE 
SfFFAMIL^     OIAMFSINAF 
TM5f    ">IA»»FSINI 

CIA-FSA         "UPE'I 

SUPFAMUY  OPTHC'CL  A"T  JNAf 
C* TMPC  LAO "NAF  A 
T»IHe^  OPTHrOLAnilNI   ANO  "CTBI^CNFw 

CAisriiCl  AOIUS   "IFFecb 
CPICOTQPL'S     VAN  OFP  wl.'L p 

f  UK]  F  =  FCS  If-H  J  TMTFNfASN 

CPT^rr  l  at  II  S       V4n     qcb     vi'L6 
SU?£Am;ly    C-"I9nNCMINAE 
C*I6pNT»l  DA6     PL'PAE 
FAMILY     SI-I'LITAF 
SI"LLIUM     LARVAE 

family   "usr I n A? 

LIMMOPure*  BOO  TnFAU-^e^VOIDY 


X  X 

X 
X 


F  A«  ItY     TA^AN I CAE 

Ct-PYSjPS  MFIGFN 

Fa-RY     TICKLIT.AF 

ME«f  T"*MA  L  AT9ET  HI  c 

T  IPLL  *  L  INN*BUS 

FA-RY     STPATICMYIOAF 

FUP*cy'ou,.,S 


;S3ANIS"     l^F'TIFIE*    T~     l->15     TA»nsC"IC     L?VFL     0*S6'W€0     AT     SA-FLING    STATION 


^ 
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Station  2  -  Middle  Station   (WP02) 
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r 


BENTHOS  SPFCIES  LIST 


CAT^EDSAL  RL  UF-  S  S*ALE  OH  CCmpanv 
TPACT  c-a 

SPECIES  OCCURRENCE  BY  SAMPLING  DAT?  AT  STATIC^ 
1980 


TArON 


MAY 


SAMPLING  DAT? 
JUNE    ALG     SEP1 


^-p?    OCT 


PHYLUM  NEMATDDA 
PHYLUM  ANNELIDA 
CLASS  DLIPO'MAETA 
QPDEP  HAPLOTAXIPA 
FAMRY  Ttl«ICKIDAE 
TUBI^fX  TUBIFEX 
LIMNOPRUUS    MOCFMEISTEPI 
FAMILY  LUMBP I CUL  IDAE 

EISENELLA  TET9Afr\PA 
FAMILY  NAIDIDAE 
NAIS  SP. 
CLASS  INSECT* 
ORDER  COLLEM»OLA 
ORDER  EPHE^EPOPTEP A 
FAMILY  B6CTI0AE 
PAETIS    LEAC« 

BAETIS  INSIGNIFICANS    MfDONNOUGh 
FAMILY  EPHE-EFELLIDAE 

EPHEMEPELLA  INEPMIS    F4TPN 
FAMILY  TPICOPYTHIHAF 

TRICOPYTWGDES    l'L"F* 
ORDER  PLFCOPTEPA 

FAMILY  CMLOSOPEPLIOAE 
ORDER  COLFOPTEPA 
FAMILY  ELMIDAE 
OPTICSEPVLIS 
FAMILY  HALIPLIDA5 

BPYCHIUS  THOMSON 
FAMILY  DYTISCIDAE 
AGAP-US     LEACH 
OPOER  TRICHOPTEPA 

FAMILY  HYOROPSYCHIOAF 

l-YOPPpSYCHF    PICTFT 
FAMILY  HYPPOPTUIPAE 

HYOPCTRA     DALMAN 
FAMILY  LIMNEPHILIDAE 

HESPEPQPHYL AX     RANKS 
FAMILY  GL OSSOSOMATTPAE 
GLOSSOSGMA    CUPTIS 
ORDER  DIPTEPA 

FAMILY  CHIPONTMIDAE 
SUBFAMILY  OIAMESINAE 
TRIBE  OIAMESINI 
PIAMFSA   MEIGFN 
SUBFA-ILY  OPTHOCLAPIINAE 
TP1BES  OPTHrDLAPIIM  AND  mftsioCNEM 
CPICCTOPUS     VAN  PFB  will0 
EUKIEFCFR I  ELL  A    Tpipnc^ann 
DPTHOCLAPU'S    VAK  PF3  WI1LP 
SUPFA»"ILY   CMJBDNDMlK'iC 

TPIRE  CuIPON!?MINI 
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TCI  OFL^F 
TPJRF  TiN'VTi^SI^I 

KICPCPSFCTfA   KlfFPCP 

PHETTanyt acsuS    MIHSF 

CmipDnQ"  i  ru p  PL'0*? 
FAMILY1  STMULIDAE 

SIMULI'IM  ACCTICU*   wiiLDCH  !PU°AE> 

SIMbLIU'  LARVAE 
FAMILY  HUSCID*F 

^]WNC»MnP4    RD^T^CiU-OESvni dy 
FAMRY  TIPULICAE 

MEXATOMA    LATPETTLIF 

TIPUL4    LINNAEUS 
FAMILY  STPATIP"YIDAE 

EUPapypmus 
PHYLUM  MQUUSCA 
CLASS  GASTPOPCOA  . 
FAMILY  L^MNAEIDAE 

L  YMKAE  A 
FAMILY  PMYSIDAE 

PHYSA  SP. 


X  «  OP&ANISM  IDENTIFIES  TO  TwlS  TAYpNQMIC  L!:VEL  09SEPVEP  AT  SAMPLING  STATION 
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Station  3  -  Hunter  Station   (WP03) 
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SENTMQS  SPFCTFS  LIST 


CATHEDRAL  BLU^PS  SWALE  OIL  COMPANY 
TRACT  c-e 

SPECIES  OCCUPPFNCE  PY  SAMPLING  OAT=  AT  STATION 
1980 


TAXON 


MAY 


SahplING  DATE 
JUNE    AUG     LEP1    S-'2 


3CT 


PHYLU 

CLAS 

3RD 

F 


CLAS 
0»0 


M  ANNELIDA 
S  CLIC-0C4AETA 
€»  HAPLOTAXIDA 
AMRY  TUBIPICIOAE 

TL"UFEY  TU8IFEX 
IIMNO^'IIUS    M0CPMETSTF9I 
AMILY  NAIOIOAE 

NAIS  SP. 
S  INSFCTA 
ts  ePMCMEPCPTEPA 
AIRY  P-AETIDAE 
PAETIS    LEACH 

BAETIS  TNSIGNIFICANS    "CDONMOUGH 
FAMILY  EOHE^EPELLIOAE 

EPHFMERELLA  INF°MTS    EATON 
FAMILY  T<?  ICCPYTHIOAf 

TPICOPYTHODES    ULME9 
OPOER  PLfCOPTE"A 

FAMILY  CHLOPOPEPLIOAE 
FAMILY  PE<UODIOAE 
ISOPE»LA    «UNKS 
ORDER  COLPO'TECA 
PAMILY  ELMlDAf 
CPTIOS" MVZ 
PAMRY  OYTTSCIOAE 
AGAPL'S    LEAC^ 
QS0E5  T5ICMOpTFPA 

PAMILY  MYOPOPSYCHIDAE 

t-YOPOPSYCHF    PICTET 
FAMILY  LIMNEPHRIOAF 

HES°EPOPHrL AX     PANKS 
ORDER  OIPTEPA 

FAMILY  CHlPONHMjOiF 
SU?FA«TLV  OIAMESINAP 
TPIdE  OTAMESINI 
OIahpsa   "FIGEN 
SUPFAMILY  0»THOCL ADTTNAE 
TRI9PS  HPTWCOL AOTTNT  AND  "FTPICCNCM 
C°ICPYgPUS     VAN  DER  win P 
ELK  I  FCFFC  I  PLL  A    TuiCfjfMtMig 
CPTHCCIAOIUS   van  OER  WL'LP 

SUBPAMILV  CHIRONnMINAE 
TPIP.P  CHIBOK-CIMIM 
TPI°FL3S 

CHIPONn«IDAc  PU°ac 
FAMILY  SIMULIDAE 

SIMULIUM  LARVAF 
FAMILY  TIPULICAE 

HEXAT"l«A     L  AT  PETTI  I  ? 


x    «    OPGANISM     TOENTIFlcn    jn    jnf^    T4VPNCIC    LEVFL    OBSERVED    AT     SAMPLING    STaTM.n 
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RAW  PERIPHYTON  DATA 

Station  1  =  Stewart  Station  (WP01) 
Station  2  =  Middle  Station  (WP02) 
Station  3  =  Hunter  Station  (WP03) 

•  June 

•  August  (old) 
§  August  (new) 

t  September  (9/02/80) 

•  September  (9/29/80) 

•  October 
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JUNE 
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PERIPHYTO*  SFNCw  SHEET 


CATHEDRAL  HUF^S  $M»i_E  OIL  COMPANY 
TRACT  C-6 

STATION  1  -  STEVAPT  STATION 

NUMBER  OF  REPLICATES  -  3 


REPLICATE  -  A 

SAMPLE  DATE  -  0627SC 

C  -  1*87     V  -  ?3   At    Of  -  1:0 
SUBSTRATE  -  CLASS  SLIDES-OLD 


L  -  50  MM    .  -  1 


D  -  1   *n 


s  -  2 


A  -  3750  *M2 


LOG  NU"6E«  -  26-132 


ANALYST  -  RD 


NUMBER  COUNTED 


TAXON  CODE 


TAJCON 


DIATOMS 
PROPORTIONAL  COUNT 


NQN-DJ  ATCS 
SEDGw  IC-RAFTfR  COUNT 


1N1AC1  NITZSCMIA  ACICULAPIS 

lNAHEU  NAVICULA  HFUFLFPJ 

1NAPEL  NAVICULA  PELLICULOSA 

lNIFOt.  NITZSCMIA  FONTICOLA 

1NIH0L  NITZSCMIA  HOLSATICA 

lACAPF  ACMNANTHES  APFINIS 

1NASEA  NAVICULA  SECRETA  VAR.  APICULATA 

1STHIN  SYNEDRA  PINUSCULA 

1SU0VA  SURIRELLA  OVATA 

INiVIs  NAVICULA  VIRIDUIA 

1STFAS  STNEORA  FASCICULATA 

1NASII  NAVICULA  SINPLEI 

1FRAV1  PRAGILARJA  VAUC"ER1AE 

1NIPAL  NITZSCMIA  PALEA 

1AKVEN  AMPHORA  VENETA 

1PISPP  PINNULARIA  SP. 

*PHSPP  PHORMIDIUP  SP. 

1AXH1N  ACHNANTHFS  "INUTISSIHA 

1NIDIS  NITZSCHIA  DISSIPATA 

1NILIN  NITZSCMIA  LINEARIS 

1SU0VL  SURIRELLA  OVALIS 

1FRACR  FRAGILARU  CROTONFNSIS 

1RHGIV  RKOPALOOIA  GJBM 

1NIAP1  NITZSCHIA  APICULATA 

1G00LI  60NPMDNEMA  OLIVATEUP 

1HANAH  HANTZSCHIA  AHPHIOI^S 

1N1DEN  NITZSCMIA  DENTICULA 

1CYCME  CYCLOTELLA  1ENEGHINIANA 

1MERCI  MERIOION  CIRCULAPE 

1CYMMI  CY«HELLA  HINUTA 

2ULZ0N  ULOTHRIf  ZONATA 

2PALCH  PAl-ELLA  STAGF  OF  C MAETOPMOR AC E A£ 

1AXLAN  ACHNANTMES  LANCECLAlA 

4QSSPP  OSCILLATORIA  SP. 

1CAAMP  CAL0NEI5  AMPMISPAENA 

1SUAN6  SUPIRELL*  ANGUSTATA 

1CTMMS  CYNBELLA  MINUTA  VAR.  SILESlACA 

1C0CPL  CCCCDNEIS  PLACENTULA 


16YSPE  GYPOSIGM*  SPENCE'II 

1SYACU  SYNEDRA  ACUS 

1SYPUL  SYNFORA  PULCMELLA  VAR.  IANCEOLATA 

tANASP  ANAHAENA  SP. 


3 
30 

7 
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1* 
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STtriUN  2   -  1T00LE  STATION 
NUn<J6B  OF  BEPLICATES  -  3 

bEPLICaTE  -  * 

SAMPLE  OATF  -  06278C 
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ANALr5T     -     »0 
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0IAT01S  N0N-0IATQ»S 

PBQPOB  TUNAL     COUNT  SEOG»  i:<-*Af  T£8     CCLN* 


IN  I  AC  1 

NITZ^CMIA     ACICULABIS 
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1PIPAI 
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IStACb 
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IN  IS  IE 

NIUSCHIA    SldOIDE* 
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INA*  IN 
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InaTSC 

navicula    TBIPunCTaTa    vab.    SCH  WOnE  10 1 DE  S 

lMhUN 

NIT2SCHIA     HUNfiABICA 

INI  LIN 

NITZSCHIA     LINEABTS 

InaCB  v 

NAVICULA     CB  YPTOCEP"AL.A     VA8.     VENETA 

1SU0VA 

SUSIBFLLA     OVATA 

2P4LCH 

PAL"ELLA     STAGE     CF    CWAf TOPhOB AC E A£ 

2UUS? 

10UGE0TIA    SB. 

2'JLZON 

ULCTMPI*     20NATA 

INI  FQn 

NITZSCHIA    FONTICOLA 

IF*ACB 
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1NIP4L 
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CYCLTTCLLA     N^NFr.HlNI  ANA 

ICY11S 
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IPS  1VI 
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ict--r 

CYitdfLLA     iINtjli 
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IN  I T  S  L 
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STATION     2       -    "IOOLE    STATION 
HUMES     OF     B£mCAT?5    -    3 

BEPLlClTF  -  C 

SakplE  OaTE  -  062?80 


C  -  1216 
SUBSTBATE  • 

IOG  NUM6.8 


V  -  100  11.    OF  • 
GLiSS  SLIOES-OLO 


1:« 


50  hh 


w  -  1 


n*        0  -  1   w*    S  -  2 


3  7*0  -»  2 


33-132 


ANALYST 


SO 


NU'if     COUNTED 


Ta»(JN    CODE 


TAtON 


OIATO"S  NON-OUTCS 

pbOPQBTTONAL    COUNT  SEOGk  IC«-SaFTES     E0UM1 


INI  S  I  E  NITrSCHIA  SIG*OIDEA 

ICAA1P  CALONEIS     AflPMlSSAENA 

1GTSSE  GY90SIGMA  S^ENCE'IT 

1SU0VA  SLBtSElLA  OVATA 

1SU0VL  SUPIPELLA  OVALIS 

1STACU  S>N60BA  ACUS 

lHANAf  MANTZSCHU   A«PUIO*yS 

1C0C?E  CCCClNflS    PFOTCUL"S 

1CT0SC  CYiATOPLE'JSA    SOLEA 

INASEA  NAVtCULA     SEC»ETA     VAB.      APICL'LATA 

1NIPAL  NIT7SCMIA  PALEA 

1NATSC  NAVTCULA  TPIPUNCTATA  VAB.   $c H I ZON E NO  I OE S 

1CTCHE  CTCLOTELLA  *?NFGHt N  I  AN  A 

lNAMfcU  NAVtCULA  ^EUF(.E»I 

INACBV  NAVtCULA  CBYPTOCf PMALA  VA8.  VENETA. 

*OSSPP  OSCULATCBIA    SP. 

2ULZJK  UlOTnetT  ZONATA 

2PALCH  »AL-ELLA    STAGE    PF    C^AETOPhOB AC c aE 

«.ANASP  ANA»Af NA     $?. 


30 
p 
p 
36 

? 
1 
p 
p 
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3* 

100 

10 

1 

33 


I 

168 
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2CHAPC  HUHOCMAFTA     SP. 

IxlFGN  NITZSCMIA     FJNTICOLA 

lNUCI  NITZSCMU      ACTCIUAPIS 

1NIMQL  NlTZSCMA     MOLSATICA 

1NAPEL  NAVtCULA    PELLKULOSA 

1F9AVA  Ft ARIL  ARIA     VAUCHEBIAF 

1NILIN  NITZSCMIA     LINEABIS 

|NIHL"»  NITZSCMIA     HU^GABICA 

ICAS^l  CALONFIS    SMTwtl 

1NAVIP  NAVTCUL*     VTBI^ULA 

IaCLaD  aChnanTmfs    LAnCEOLaTa    vab,    OUBIA 

IGOang  Gr"0HCN6«"»    ANC-USTATU" 

1AC"IN  ACHNANtMFS     IINIITISSI^A 

IGOOLi  SOHPHONEr*    OLIVACEU* 

1NACIN  NAV'CULi     CINCTA 

ISUANG  SUBIBftLA     ANGUSTATA 

1STULN  SYNFORA     ULNA 

1NI01S  NITZSC-1A     OTSSI»ATA 

lNAC'Y  NAVfCIL*     CPrPTOCE°HALA 

ISTAS"  STAU90NEIS     SKITHII 

1NASAI  NAVtCULA     SALINABUM     V<».      tNT£'«EOlA 

lNAAUL  NAVtCULA     "UTICl     VAB.      MNfllJLATA 

1SYFAS  STNCOPA      rASCICULATA 
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STATION    2       -    HinoiE    STATION 
NUMBER     OF    REPLICATES    -    1 

PfcPLlCATt     -    A 
SAXPLE     DATE    -    OrtOlfiC 

C    -    M*l  V    -    1O0    >»l  OF    -    1:4<? 

substrate  -  glass   st  inss-rur 


i   -  r>o  m 


h*        o   -    1      nw        S    -   2  a-    3750    **2 


LOE  NUfREh  -  73-132 


ANALYST  -  RO 


TaiUn  CODE 


Ta*Oh 


NUHBER  COUNTED 


DIAIOHS  NON-OUTOkS 

PROPORTIONAL  COUNT    SE06M tCK-8AFTE»  COUNT 


2PALCH 
2DBAPA 

20ESPP 

1CAANP 

1GYSPE 
2CL0SP 
1DITEE 
InlSIE 

IHU  IN 

iNA VIS 
1NASEA 
lNlPAL 
1ACLA0 

IGOOLI 

1CYCKE 
1G0ANC 

ICOCPt 
3NITRL 
InIDIS 

1NIHQL 

UCLAN 

IfRAVA 
1NIE8U 
1CTHSI 
UCMN 
INAMEU 
1NACRT 
1SUQVA 
1N.ERCI 
1NAHEU 
lNACR V 


INAAflV 
INARH* 
1PI80R 
ISTUlh 

InapEl 
istpul 

UCMC 

)nuc  ; 

1NACIN 

IGOSIh 

KAVEN 
lANPER 
1CYKHZ 
2MCSP 
2SCE0U 
4ANASP 


PAIHEUA     STAGE     OF     CHAETflPMOBACEAE 
OK APARNALOI A     SP. 

OfnofiONiuM  sp. 

CAIONEIS  AMPHISKAENA 

GYBOSIGHA  SPFNCfPlI 

ClOSTERIU*  SP. 

DIATOM*  TENUF  v»S.  ELONGATUM 

NIT7SCHIA  SIGNOIDEA 

NITZSCHIA  LINEARIS 

NAVICULA  VIRIOUL* 

NAVICULA  SECPETA  VAB.  APICULATA 

NITZSCHIA  PAlfA 

achnanthfs  lanceolata  vab.  oubia 

Gn"»KONENA  01  I VACeU* 

CYCLOTELIA  MENEGHlNl ana 

GONPHONEPA  AN6USTITUK 

COCCONEIS  PLACENTULA 

NITZSCHIA  TRYBLIONELIA  VAR .  LEVIOENSIS 

NITZSCHIA  DISSIPATA 

NITZSCHU    HOISAUCA 

ACHNANTHES     LANCEOLATA 

FRAGILAR1A    VAUCHERUE 

NITZSCHIA    FRUSTULUH 

CYHBELLA     SINUATA 

ACHNANTHES     NINIITISSINA 

NAVICULA    HEUFIERI 

NAVICULA    CRYPTOCEPHALA 

SURIRELLA    OVATA 

HEBIDION    CIRCULABE 

NAVICULA    1ENISCHLU5    VAB.    UPSALIENSIS 

NAVICULA    CRYPTOCEPHALA    VAR.    VENETA 


NAVICULA     ABVENSIS 

NAVICULA     RHYNCHOCEPHALA 

PINNiJLAR]A     BOREALIS 

SVNEORA     ULNA 

NAVICULA    PELLICULOSA 

SYNEORA    PULCHELLA    VAR.    LANCEOLATA 

ACHNANTHES    MCROCEPHALA 

NITZSCHIA    ACICULARI5 

NAVICULA     CINCTA 

GOMP-ONENA     SINUS 

CAIONEIS     VENTBKOSA 

ANPHOPA     PEBPUSULA 

CYH8ELLA    HINUTA 

HICBOSPOBA    SP. 

SCENEDESMUS    OUAORICAUOA 

anaraEna   sp. 


10 
17 

p 


2 

oc 

2 
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STATION  2   -  "IODLE  STATION 
NUHBE«  OF  REPLICATES  -  3 

REPLICATE  -  3 

SAMPLE  DATE  -  390180 


C  -  73*      V  -  100  1L    OF  -  1  :<.5 
SUBSTRATE  -  GLASS  SLIOES-OLO 


L  -  50  «"    w  -  1 


MM 


0  -  1 


S  -  2 


A  -  3750  HM2 


LOG  NUMBE?  -  7<.-132 


ANALYST  -  RO 


NUMBER  COUNTED 


TaiOn  CODE 


Ta*0N 


DIATOMS 
PROPORTIONAL  COUNT 


N0n-0!aT0*S 
SE0GW1CK-RAFTEP  COUNT 


2ULSPP  ULOTHPIX 

2D8APA  DPAPAPNALOIA  SP. 

23ESPP  OEOOGCNH.M  SP. 

2"0USP  H0U5E0TI*  SP. 

IDIVUL  DIATOma  VULGAPE 

2CL0SP  CI  O^TE'TL"*  SP. 

1GYSPE  GYPTSIGMA  SPENCFPII 

1NISIE  NITZSCMIA  SIGMOIPFA 

1NI0IS  NIT7SCMIA  OISSIPATA 

1NASEA  NAVICULA  SECPETA  VAP.  APICULATA 

1NAVIP  NAVICULA  VI'IOULA 

INIPAL  NIT7SCHIA  PALEA 

1CYCHE  CYCL0TFLL4  MFNEr.MlN  I  ANA 

1N1H01  NITTSCMIA     H0LSAT1CA 

1NAPJN  NAVICULA  MINI* A 

LACA^F  ACHNANTHFS     AFCINTS 

1ACLAN  AC"NANTMES     LANCFOLATA 

InaPEL  NAVICULA    PELLICULOSA 

LnaCUS  NAVICULA    CUSPIDATA 

1G30LI  GC"°wCNEMA    OLIVACEU" 

1->L0EL  PLF'JPDS  K-"A    OELICATTSST"A 

UCMK  ACWNANTHfS     "INUTISS I  *  A 


p 

17 

p 

p 


p 

59 

1* 

61 

100 

39 

5 

e 

2 
2 


IN  t  HON 
lSYf IS 
1C AA-P 
ISYULN 
1NA9HT 
1GQANG 
1NACS V 
1SYULD 

1NJC9U 
1SUCVA 
ICY"«I 
1STAST 
InahEU 

1NAC»Y 
1SYFAS 

iMANt « 

10EELE 
1ACL  IN 
1  F  9  A  V  A 
1ACL AO 
1F5ACV 
IGTSU* 
lS'JuVL 
1C0C»E 
1 S  U  a  n  G 

1A1PE* 
<.AN»S  P 


NlTZSC" 
S'NFOP A 
CAL1NEI 

S  YNF  0B  A 
NAVICUL 
GPHP-ON 

NAVICUL 
SYNEORA 
hTTrSCH 
SLPIPCL 

CYH«ELL 

ST  fP"AN 

NAVICUL 
NA vrcuL 

SYNEORA 
HANT7Sr 
OFNTICU 
A  C  *N  A  ,S  T 
FRAG  II  A 
ACMNANT 
pp AGIL  » 

GQHOHCN 

SLPT»EL 
COCCTNE 
SL'PIREL 

.  ■    :  -  :'-  • . 


IA     UIINGAPICA 

MINUSCUL  A 
S  AMPHIS»AENA 

ULNA 
A     BHYNCuOCcp,-|AL  A 
EMA     ANfiUSTATlIM 
A     CRYPT PC  FPU  ALA     VAR.     VENETA 

ULNA  VAR.  TXYPMYNCHUS 
IA  FPUSTULUM 
LA  CVAT4 
A  MINUTA 
ODISCUS  ASTREA 
4  MEUFLEPI 
A  CPYPTOCFPMALA 

FASCICUL  ATA 

w;a  a«phI0«y* 

LA  ELEGANS 

MES  LINEARIS 

RIA  VAUC"E°IAE 

MES  LANCEOLATA  VAR.   DU6IA 

PIA    rONST»UEN<5    VAR.    VENETA 
E-'A     SU^CLAVATIIH 
LA     OVALIS 


IS    PEOICl'L'IS 

LA     ANGIJSTATA 

PER°USILLA 

A      SP. 


• 
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PtKli»H»iUN   <i*kCh   ineti 


CATHEDRAL  »LtlFF$     SHALE    Oil    CO****** 
TRACT    C-3 

STATION     1  -    STF*i48T     STATION 

NimBEK    OF  REPLICATES    -    3 

REPLICATE  -    A 

SAKPLE  OA1E  -  OP-OIPC 

C  -  3837  V  -  100  "l    DF  -  1  1 1 « 

SUBSTRATE  -  GLASS  SllDES-NEw 


50  *«    w  -  1 


CM    0-1   fin    S-2     A  -  3750  NN2 


LOG  NUHBER  -  6^-132 


ANALYST  -  «f. 


TAXON  CODE 


TAXON 


NUMBER  COUNTED 


DIATOMS  NON-OIATOKS 

PROPORTIONAL  COUNT    SEDGb I CK-R AF T E R  COUNT 


1SU0VA  SUl  SELLA  OVATA 

1STULN  STNfORA  ULNA 

1NACUS  NAVICULA  CUSPIOATA 

16TSPE  GTROSIGNA  SPENCERII 

1PIBQR  PINNULARU  60REALIS 

2CL0SP  CLOSTERIUN  SP. 

1NIS1E  NIT75CHU  SI6M0IDE4 

IRhCUR  RHOICOSPHENIA  CURVATA 

lfllVUl  DIATOMA  VULF.ARE 

1CAAMP  CALONEIS  AMPHJSMENA 

1NAVIP  NAVICt'LA  VIRinUlA 

1NIDIS  NIT7SCHIA  OlSSIPATA 

UCAFF  4CHNANTHES  AFFINIS 

1NARHT  NAVICULA  RMVNCHOC E PH AL A 

UCMh  ACHNANTMfS  MINUTISSINA 

1NIPAL  NIUSCHIA  PALEA 

1NIFRU  NITZSCHIA  FRUSTULUN 

IhANAH  HANT7SCHIA  ANPM10*YS 

1NITRL  NIT7SCHIA    TRY«lIONEllA    vis.    LEVIDENSIS 

1CTCME  CXCIOTELIA  HFNEGHINIANA 

1G00LI  GOMPhOnEMA.  OLIVACFUN 

1NILIN  NIT7SCHIA  LINEARIS 

lAMPER  AMPHORA  PERPl.'SILlA 

lNASEA  NAVICULA  SECRET.  VAR.  APICULAT* 

1SUANG  SURIRFILA  AN6USTATA 

1ACIAN  ACHNANTHES  LANCFOLATA 

1FRAVA  FPAGILARIA  VAUCHERIAE 

1NIM0L  NIT7SCMIA  MOLSATICA 

1NACRT  NAVICULA  C » Y P T 5C E P H A I t 

1NAPEL  NAVICULA  PELLICULQSA 

lNANOT  NAVICULA  NOTMA 

In  t  AC  I  NIT7SCHIA     ACICOIARIS 

1NAHAL  NAVICULA     HAIOPHU* 

1G0ANG  GflMPHONEMA    ANGUSTATUM 

1NASPP  NAVICULA     SP. 

1NAHEU  NAVICULA     MEUFLERI 

1NACIN  NAVICULA     CINCTA 

<QSSPP  QSCILLATORIA  SP. 


20 
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00 
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*ANASP 
2PANSP 


ANAIUENA  SP. 
PANOORINA   SP. 
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?PALCH  PAHFILA    STAGE     OF    CHAF TOPHOP AC E AE 

2G«C0C  UNlHENTlFiEn    GPFEN    COrrOlD 
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1G00LI  GPMPHONFMA    nilVACFUM 
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1NIL In  NIT7SCHIA    I INFA8IS 

1AMPEP  AMPHORA  PFPPKSHIA 

1SU0VA  SUP1PFLIA  OVATA 

1NAS6A  NAVICHLA  SFCPPTA  VAB.  APKULATA 

1CYMMS  CYMBFLt*  MINUTA  VAP.  SIIFS1ACA 

1CJCPL  C0CC0NE1S  PlACFNTUlA 

1CTMAF  CYMHELl  »     APf JNIS 

1ACLAD  ACHNANTMFS     IAWCFOMTA     VAB,     PUBIA 

1NAN0T  NAVTCU1A    NHTHA 

1NACRV  NAVirilLA     CPYPTDCEPHALA 

1DIVUL  DIATOMA     VULGAPE 

lSYtiLD  SYNEDBA    ULKA     VAC.     0»YBHYNCHUS 

1NACRV  NAVICUIA     CPYPTOrEPHAl A     VAfi.     VENETA 

ICYMMj  CYM^FlLA     MlNtJTA 

1NI1GN  N1T7SCHIA     IKNOVaT* 

1CYCMF  CYC10TFIM     MENfGHTNlANA 

1FRAVA  FPAGIIABI*     VAUCHEPIAF 

1STASM  STAUPONMS    SMITH)? 

1CYHMC  CYMHEtLA    MlCROrFPHAL* 

1SYM1N  SYNEOBA     MlNUSCUtA 

1RHCU*  PHOICnSPF-FMA    CI'PVATA 

1NIH0L  NIT7SCHU    HOISATIC* 

1AM.0VP  AMPHOSA    PVAIIS 

1PISPP  PINNI/LARlA     S». 

1CYMSI  CYMflELLA     SINtJATA 

1SUANG  Sl'PIPElLA     ANGUSTATA 

1M.E*CI  MFBIDION    C1PCULAPF 
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PERIPHYTON  SPECIES  LIST 

t  Peri phy ton  Taxa  -  All  Stations 

•  Station  1   -  Stewart  Station   (WP01) 

•  Station  2  -  Middle  Station   (WP02) 

•  Station  3  -  Hunter  Station   (WP03) 
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Periphyton  Taxa  -  All  Stations 
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F'EiilPHVTON  5FECIES  LIST 


CATHEDRAL  BLUFrs  5KALE  OIL  COMPANY 

TRACT  C— B 

1980 


TAXDN  STATIOh  NwttBE.' 

12       3 


BACILLARIOPHYTA 

ACHNANTHES  AFFINIS 

ACHNANTHES  LANCEOLATA 

ACHNANTHES  LANCEOi_ATA  VAR.  HUBIA 

ACHNANTHES  LINEARIS 

ACHNANTHES  MICRQCEPHALA 

ACHNANTHES  MINUTISSIHA 

AMPHORA  ORALIS 

AMPHORA  PERPUSILLA 

AMPHORA  VENETA 

ASTERIONELLA  FORMOSA 

CALONEIS  AMPHISBAENA 

CALONEIS  SMITHII 

CALONEIS  VENTRICOSA 

COCCONEIS  PEDICULUS 

COCCONEIS  PLACENTULA 

CYCLOTELLA  MENEGHINIANA 

CYCLOTELLA  STELLlGERA 

CYMATOPLEURA  ELLIPTICA 

CYMATOPLEURA  SOLEA 

CYMBELLA  AFFINIS 

CYMBELLA  MICROCEPHALA 

CYMBELLA  MINUTA 

CYMBELLA  MINUTA  VAR .  SILESIACA 

CYMBELLA  SINUATA 

CYMBELLA  TUMIDA 

HENTICULA  ELEGANS 

D1AT0MA  HIEMALE  UAR,  MESOHON 

IHATOMA  TENUE  WAR.  ELONGATUM 

BIATOMA  UULGARE 

EFITHEMIA  SOREX 

FRAGILARIA  CAPUCINA 

FRAGIi-ARIA  CONSYRUENS  VAR.  VENETA 

FRAGILARIA  CROTONENSIS 

FRAGILARIA  LEPTOSTAURON 

FRAGILARIA  UAUCKERIAE 

FRUSTUi-IA  RHOMBOIDES  VAR .  CAPITATA 

GOMPHONEMA  ACUMINATUM 

GOMPHONEMA  ANGUSTATUM 

GOMPHONEMA  INTRICATUM 

GOMPHONEMA  OLIVACEUM 

GOMPHONEMA  PARVULUM 

GOMPHONEMA  SIMUS 

GOMPHONEMA  SUBCLAVATUM 

GOMPHONEMA  SUBCLAVATUM  UAR .  UPSALIENSIS 

GOMPHONEMA  TRUNC:ATUM 

GYROSIDMA  ACUMINATUM 

GYROS! GMA  SPENCERII 

HANTZSCHIA  AMFHIOXYS 

MASTOGLCIA  GREVILLEI 
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MELOSIRA  UARIANS 

KERIDION  CIRCULARE 

NAVICULA  ARVENSIS 

NAVICULA  AURICULATA 

NAVICULA  CINCTA 

NAVICULA  CRYPTOCEPHALA 

NAVICULA  CRYPTOCEPHALA  WAR.  VENETA 

NAVICULA  CUSPIBATA 

NAVICULA  ELGINENSIS 

NAVICULA  EXIGUA 

NAVICULA  GRACILOIDES 

NAVICULA  HALOPHILA 

NAVICULA  HEUFLERI 

NAVICULA  LANCEOLATA 

NAVICULA  KENISCULUS  VAR.  UPSALIENSIS 

NAVICULA  MINIMA 

NAVICULA  MU7ICA 

NAVICULA  MUTICA  VAR.  UNDULA7A 

NAVICULA  NOTHA 

NAVICULA  PELLICULOSA 

NAVICULA  PUPULA 

NAVICULA  PYGMAEA 

NAVICULA  RHYNCHOCEPHALA 

NAVICULA  SALINARUM  VAR.  INTERMEDIA 

NAVICULA  SECRETA  VAR.  APICULATA 

NAVICULA  SIMPLEX 

NAVICULA  TRIPUNCTATA  VAR.  SCHIZONEMOIDES 

NAVICULA  VIRIDULA 

NAVICULA  VIRIDULA  VAR.  AVENACEA 

NAVICULA  SP. 

NEIDIUM  SP. 

NITZSCHIA  ACICULARIS 

NIT2SCHIA  APICULATA 

NITZSCHIA  COMMUNIS 

NITZSCKIA  DENTICULA 

NITZSCHIA  DISSIPATA 

NITZSCHIA  FONTICOLA 

NITZSCHIA  FRUSTULUM 

NITZSCHIA  HOLSATICA 

NITZSCHIA  HUNGARICA 

NITZSCHIA  IGNORATA 

NITZSCHIA  LATENS 

NITZSCHIA  LINEARIS 

NITZSCHIA  PALEA 

NITZSCHIA  SIGMDIDEA 

NITZSCHIA  TRYBLIONELLA  VAR.  LEVIDENSIS 

NITZSCHIA  SP. 

PINNULARIA  BOREALIS 

PINNULARIA  BREBISSONII 

PINNULARIA  MAIOR 

PINNUi_ARIA  SP. 

PLEuROSIGMA  DELICATISSIMA 

RHOICOSPHENIA  CURVATA 

RHCDALODIA  GIBBA 

RHOPALODIA  GIBBERULA 

RHOPALODIA  MUSCULUS 

STAURONEIS  SMITHII 

S"PHAN3DISCUS  ASTREA 

SURIRE^A  ANGUSTATA 

SURIRELi_A  LINEARIS 

SURIRELLA  CVALIS 

EUF.IREL-A  CVATA 

SYNEDRA  ACUS 

SYNEDRA  FASCICULATA 

SYNEDRA  MINUSCULA 

SYNEDRA  PULCHELLA  VAR.  LANCEOLATA 
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III-12b 


SYNEDRA  L'LNA 
SYNEBRA  ULNA 
CHuOSOPHYTA 


;«>AR.  OXYRHYNCHUS 


BULBOCHAETA  SP . 

2LAD0PH0RA  GLOMERATA 
CLABOPHORA  SP. 

CLCSTERIUM  SP. 

COSMARIUM  SP. 
DRAPARNALDIA  SP. 
UNIDENTIFIED  GREEN  COCCOID 
MICROSPORIA  SP. 

MOUGEGTIA  SP. 

OEDOGONIUM  SP. 

PALMELLA  STAGE  OF    CHAETOPHORACEAE 

PANDORINA  SP. 

PEDIASTRUM  TETRA 

SCENEDESMUS  GUADRICAUDA 

SPIROGYRA  SP. 

STAURASTRUh  EP. 

STIGEOCLONIUM  TENUE 

ULDTHRIX 

ULOTHRJX  20NATA 

CHRYSOPHYTA 


x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 
X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

VAUCHERIA  SP. 
CYANOPHYTA 


ANABAENA  CIRCINALIS 
ANABAENA  SP. 
ANACYSTIS  SP. 
OSCILLATORIA  SP . 
PHORMIDIUM  SP. 

DACTYLOCOCCOPSIS  RAPHIDIOIDES 
MERISMOPEDIA  SP. 

EUGLENOPHYTA 


EUGLENA  ARCUS 
EUGLENA  SP. 
PHACUS  SP. 
RHODOPHYTA 


BATRACHOSPERMUM  SP . 


X  =  ORGANISM  IDENTIFIED  TO  THIS  TAXONOMIC  LEVEL  OBSERVED  AT  SAMPLING  STATION 


HI-129 


Station  1   -  Stewart  Station   (WP01) 


III-130 


PERIPHYTON  SPECIES  LIST 

CATHEDRAL  BLUFFS  SHALE  OIL  COMPANY 
TRACT  C— 3 

SPECIES  OCCURRENCE  3Y  SAMPLING  DATE  AT  STATION 


'AXON 


JUNE 


SAMPLING    DATE 
AUG  SEP1  SEP: 


oc- 


BACILLARIOPHYTA 


ACHNAN7HES  AFFINIS 

ACHNANTHE3  LANCEOLATA 

ACHNANTHES  LANCEOLATA  VAR .  DUBIA 

ACHNANTHES  MICROCEPHALA 

ACHNANTHES  MINUTISSIMA 

AMPHORA  OVAL  IS 

AMPHORA  PERPUSILLA 

AMPHORA  VENE7A 

ASTERIONEL.LA  FORMOSA 

CAL0MSI5  AMPHISBAENA 

C0CC2NEIS  PEDICULUS 

CCCCGNEIS  PLACENTULA 

CYCLOTELLA  MENEGHINIANA 

CYCLOTELLA  STELLIGERA 

CYMAT2PLEURA  SOLEA 

CYMBELLA  AFFINIS 

CYMBELLA  MICROCEPHALA 

CYMBELLA  MINUTA 

CYMBELLA  MINUTA  VAR.  SILESIACA 

CYMBELLA  SINUATA 

CYMBELLA  TUMIDA 

DENTICULA  ELEGANS 

OZATGMA  HIEMALE  VAR.  MESODON 

ri.*TCHA  TENLiE  VAR.  ELONGATUM 

DIAT2MA  VULGARE 

E?"  THEM  I A  SOREX 

FRASILAF.IA  CAPUCINA 

FF.AGILARIA  CROTONENSIS 

FRAGILARIA  VAUCHERIAE 

•30;-:PHGHEr!A  ACUMINATUM 

JC^PHONEMA  ANGUSTATUM 

liOMPHONEMA  IMTRICATUM 

SOMPHONEMA  CLIVACEUM   ' 

GCMPHCNEMA  PARVULUM 

GGKF.-.'CNEMA  SUBCLAVATUM 

GOMPHGNEMA  SUBCLAVATUM  VAR.  UPSALIENSIS 

GYROSIGMA  SPENCER I I 

HANTZ3CHIA  AMPHIOXYS 

nrtSTCGLOIA  3REVILLEI 

rtERISICN  CIRCULARE 

NAVICULA  ARVENSI3 

NAVICULA  AURICULATA 

NAVICULA  CINCTA 

NAVICULA  CRYPTOCEPHALA 

NAVICULA  CRYPTOCEPHALA  VAR.  VENETA 

MAVICULA  CUSP. I  DATA 

NAVICULA  EL3INENSI3 

NAVICULA  3RACILCIDES 

NAVICULA  HALGPHILA 

NAVICULA  HE'JFLERI 

NAVICULA  LANCEOLATA 

NAVICULA  MENI3CULJ3  WAR.  UPSALIENSIS 

NAVICULA  MINIMA 

NAVICULA  MUTICA_ 

NAVICULA  MUTICAvAR.  UNDULATA 

NAVICULA  NCIHA 

NAVICULA  PELLICULCSA 

NAVICULA  PYGMAEA 

NAVICULA  RHYNCHCCEPHALA 

NAVICULA  SECRETA  VAR .  APICULATA 

NAVICULA  SIMPLEX 
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X 

X 

X 

X 

X 

X 

1 1 1-131 


NAVICULft  TRIFUNCTATA    VAF. .    SCHiZUNEJIGIDES  X  X 

NAVIC'JLh  vlRZItLiLA  •  XXX 

NAVIuuLA  vIRID'JLA    vAR.     AVENACEA  >.  X 

NAvICULA  SF'.  X  X 

nitzschia  acicularis  x     x               x 

nitzschia  apiculata  xx               x 

nitzschia  communis  x                x 

nitzschia  denticula  x 
nitzschia  dissipata 
nitzschia  fonticola 

nitzschia  frustulum  x     x     x     x 

nitzschia  holsatica  xx'             x 

nitzschia  hungarica  xxx          x 

nitzschia  isncra7a  x 


NITZSCHIA  LINEARIS 

NITZSCHIA  PALEA 

NITZSCHIA  SIGMOIDEA 

NITZSCHIA  TRYBLIONELLA  VAR.  LEVIDENSIS 

NITZSCHIA  SF. 

FINNULARIA  BOREALIS 

FINNULARIA  BREBISSONII 

FINNULARIA  SF .  X  X 


V 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 
X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

RHOICOSFHENIA  CURVATA  X       X       X       X       X 

RHOFALODIA  GIBBA 

RHOFALODIA  GIBBERULA 

RHOFALODIA  MUSCULUS 

STAURCNEIS  SMITHII 

STEPHANODISCUS  ASTREA 

SURIRELLA  ANGUSTATA 

3URIRELLA  OVALIS 

SURIRELLA  OVATA 

SYNEDRA  ACUS 

SYNEDRA  FASCICULATA  XX  X 

SYNEDRA  MINUSCULA  X       X       X       X 

SYNEBRA  FULCHELLA  VAR.  LANCEDLATA 

SYNEDRA  ULNA 

SYNEDRA  ULNA  VAR.  0XYRHYNCHU5 

CHLOROFHYTA 

BULBOCHAETA  SF .  ■•  X 

CLADOPHORA  GLOMERATA  X 

CLADOPHORA  SF.  X 

CLOSTERIUM  SF.  .•       X       X 

DRAPARNALDIA  SF .  X 

UNIDENTIFIED  GREEN  COCCOID 

MICROSFORA  SP.  X 

OEDOGONIUM  SP.  X 

PALMELLA  STAGE  OF  CHAETOPHORACEAE  X       X       X       X 

PANDORINA  SP.  X 

STIGEOCLONIUM  TENUE  X 

ULOTHRIX 

ULOTHRIX  ZONATA  X 

CHRYSOPHYTA 

CYANOPHYTA 

ANABAENA  CIRCINALIS  X 

ANABAENA  SF .  XX       X 

OSCILLATORIA  SF.  XXX 

PHORMIDIUM  SP.  X 

DACTYLCCOCCOPSIS  RAPHIDIOIDES 
EUGLENOPHYTA 

EUG-ENA  SP.  X 

RHODOPHYTA 

BATRACHOSPERMUM  SP . 
X  =  ORGANISM  IDENTIFIED  TO  THIS  TAXONOMIC  LEVEL  OBSERVED  AT  SAMPLING  STATION 

III-132 


Station  2  -  Middle  Station   (WP02) 


III-133 


?  IT  C   I  -  C  T 


CATHEDRAL  BLUFFS  SHALE  OIL  COMPANY 
"ACT  C-B 


SPECIES  OCCURRENCE  BY  SAMPLING  DATE  AT  STATION 


"AXON 
BACILLARIDPHYTA 


JUNE 


SAMPLING  DATE 
AUG    SEF1    SEP! 


OCT 


ACHNANTHE3  AFFINIS 
ACHNANTHES  LANCEOLATA 
ACHNANTHES  LANCEOLATA  vAR.  DUBIA 

ACHNArjTHES  MICRCCEF  HAL  A 
ACHNANTHES  MINUTISSIMA 
AMPHORA  OvALIS 
A  ;•:  F  H  0  R  A  PERP  US  I LL  A 
AMPHORA  VENETA 
A3TERTCNELLA  FORMOSA 
CALSNEIS  AMPHISBAENA 
CALONEIS  SMITH I I 
CALCNEIS  VENTRICDSA 
COCCCNEIS  PEDICULU3 
COCCONEIS  PLACENTULA 
r  Y  ZL '".  ■  E  L  L  A  M  E  N  E  OH  I N  IAN  A 

CYMATOPLEURA  SOLEA 

CYhBELLA  AFFINIS 

CYMBELLA  MINUTA 

CYM3ELLA  MINUTA  VAR.  SILESIACA 

..  -z .-.__. s  rUMICA 

.*•  E N T I CUL A  ELEO A N S 

DIATOMA  H1EMALE  VAR.  MESCDON 

IIATOMA  TENUE  VAR.  ELONGATUM 

DIATOMA  VUL3ARE 

f:-:ag:laria  capucina 

Fa'ACIwARIA  C0N5TRUENS    VAR.    VENETA 

-  -.'  '1 G A  A,  I  :"i  C  R  G  T  0  N  ENS  I S 

FRAG I  Li"  R I A  LEPT05TAUR0N 

FRAGILARIA  VAUCHERIAE 

FRL'STULIA  RHOMBOIDES  •AR .  CAPITATA 

£ 0 f  PH(Ji*iE :•',  i  ANGUS  TATUrl 

GOMFHONEhA  INTRICATUM 

3CMPH0NEMA  GL I '»' ACEUM 

30MFHGNEMA  PARVULUM 

~t",r"F,HONEMA  SIM  US 

•PHGNEMA  SUBCLAVATUM 

.i.;:-.-:--   !:■'■■■    :-.ij?;cA"i"'jM 
:-,  ■;  :  sigma  acuminatum 

jSIG.'iA     SPENCER  II 
rZECHIA    AMPHICXYS 

rtELOSIRA    V'ARIANS 
rIERII  ::..    CIRCULARS 
,  .  :CULft    ARVENSIS 
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III-134 


-:. : :  cula  cry?  tocephala 

NAVICULA  CRYPTGCEPHALA  VAR.  VENETA 
NAVICULA  CUSPIBATA 
NAVICULA  EXIGUA 
NAVICULA  HALOPHILA 
NAVICULA  KEUFLERI 
NAVICULA  LANCEOLATA 

NAVICULA  MENISCULUS  VAR.  UPSALIENSIS 
NAVICULA  MINIMA 
NAVICULA  MUTICA  VAR.  UNDULATA 
NAVICULA  NOTHA 
NAVICULA  PELLICULOSA 
NAVICULA  PYGMAEA 
NAVICULA  RHYNCHOCEPHALA 
NAVICULA  SALINARUM  VAR.  INTERMEDIA 
NAVICULA  SECRETA  VAR.  APICULATA 
NAVICULA  TRIPUNCTATA  VAR.  SCHIZONEMOIDES 
H  A v  I C  U  L  ."i  V I R I D  U  L  A 
NAVICULA  VIRIBULA  VAR.  AVENACEA 
NITZSCHIA  ACICULARIS 
NX "ZSCHIA  AP ICULA  TA 
NI 'ZSCHIA  COMMUNIS 
N  IT  Z 2 C HI A  D I S £ I P A T  A 
ttZ5ZKIA  FONTICOLA 

ZSCHIA  FRUS7ULUM 

ZSCHIA  HOLSATICA 

ZSCHIA  HUNGARICA 
NITZSCHIA  I6NGRATA 
NITZSCHIA  LATENS 
NITZSCHIA  LINEARIS 
hi "ZSCHIA  PALEA 
NITZSCHIA  3I5M0IDEA 

NITZSCHIA  TRYBLIONELLA  VAR.  LEVIDENSIS 
F INNULARIA  EGREALIS 
':  'NNULARIA  MAICR 
=  L'NfiULARIA  SP. 
PLEU.VC3IGMA  DELICATISSIMA 
RHOICCSFHENJA  CURVATA 
:".  '•-  Z  P ;:-  L  G  C  I A  GIBS  A 
Ri-:<: :-  .'.LG  Ci  I A  GIBBERULA 
STAuRGNEIS  SMITHII 
STEFHANOCJSCUS  ASTREA 
SURIRELLA  A  N  G  u  S  T  A  T  A 
SURIRELLA  OVAL IS 
SURIRELLA  OVATA 
SVNEIiRA  AGUE 
SYNEDRA  FASCICULATA 
SYNEDRA  MIN'JSCULA 

SYNEDRA  PULCHELLA  VAR.  LANCEOLATA 
SYNEDRA  ULNA 

SYNEDRA  ULNA  VAR.  OXYRHYNCHUS 
CHLGROPHYTA 
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X 
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X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

2ULr!uCHAfcTA  SF , 


UL-i-anJ 


PHO 


LGSTERIUM 


I-. p -i  or 


or 


CGSMARIUM  SP. 

DRAPARNALDIA  SP . 

:*:  I  C  R  G  S  r  (j  R  A     3  P  . 

fiDUGEOTIA    SF  . 

GEIiOGONIUM    SP. 

PALMELLA    STAGE    OF    CHAETGPHORACEAE 

PEDIASTRUM    TETRA 

SLSNEDESMUS    GUABRICAUBA 

S  P I R  CG Y H A    or. 


III-135 


r 


5TIGEGCLGNIUM  TENUE 

JLOTnf.IX 

■JLGTHRIX  ZONATA 
CHRYSGFKY7A 


VAUCHERIA  5P. 
CYANOPHYTA 


ANABAENA  SP. 
ANACYSTIS  SP. 
GSCILLATGRIA  SP, 
FKORMIDIUM  SP. 
MERZSMOPEDIA  SP. 
EUGLENCPHYTA 


EUGLENA  ARCUS 
FHACUS  SP. 
RHCD0PHY7A 


<  =  ORGANISM 


DENTIFIED  TO  THIS  TAXONOMIC  LEUEL  OBSERVED  AT  SAMPLING  STATION 


III-136 


Station  3  -  Hunter  Station   (WP03) 


III-137 


PERiPHTTON  SPECIES  LIST 


CATHEDKAL  BLUFFS  SHALE  OIL  COMPANY 
TRACT  C-B 

SPECIE!..  OCCURRENCE  BY  SAMPLING  DATE  AT  STATION    3 
19uO 


r 


TAX  OH 


JUNE 


SAMPLING 
AUG    SEP1 


HATE 
SEP! 


OCT 


BAC1LLARIOPHYTA 


ACHNANTHES 
ACHNANTHES 
ACHNANTHES 

ACHNANTHES 
ACHNANTHES 

AMPHORA 

AMPHORA 


AFFINIS 

LANCEOLATA 

LANCEOLATA  UAR. 

MICRUCEPHALA 

MINUTI3SIMA 
PERPUSILLA 
VENETA 


DUB  I A 


ASTERIONELLA  FORMOSA 

CALONEIS  ANPH1SBAENA 

C ALONE IS  VENTR1UOSA 

CQCC0NLT5  PEDICULUS 

COCCONEIS  PLACENTULA 

CYCLOTELLA  MENEGHIN1ANA 

CYMBELLA  AFFINIS 

CYMBELLA  MI NUT A 

CYMBELLA  MINUTA  VAR.  SILESIACA 

CYMBELLA  SINUATA 

CYMBELLA  TUMIDA 

DENT1CULA  ELEGANS 

MATOMA  UULGARE 

EPITHEMIA  SOREX 

FRAGILARIA  CONSTRUENS 


UAR .  VENETA 


FRAGILARIA 
GOMPHUNEMA 
GOMPHONEMA 
GOMPHONEMA 
GOMPHONEMA 
GOMPHUNEMA 
GOMPHONEMA 
GYROSIGMA 


VAUCHERIAE 
ACUMINATUM 
ANGU3TATUM 
OLIVACEUM 
PARVULUM 
SUBCLAVATUM 
TRUNCATUM 
SPENCER I I 


X 

X 
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X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 
X 
X 

r 


III-138 


HANTZSCHiA  AMFHIOXYS 

X 

X 

X 

He  R I  Ii  I  ON 

CIRCULARS. 

X 

HiV.'ICULA 

ARVENSIS 

X 

X 

NAVICULA 

CINCTA 

X 

NAVICULA 

CRYPTOCEPHALA 

X 

X 

X 

X 

NAVICULA 

CRYPTGCEPHALA  VAR  .  VENETA 

X 

X 

X 

X 

X 

NAVICULA 

BRACILOIDES 

X 

NAVICULA 

HEUFLERI 

X 

X 

X 

X 

NAVICULA 

MENISCULUS  VAP.  UPSALIENSIS 

X 

X 

X 

NAVICULA 

MINIMA 

X 

NAVICULA 

NOTHA 

X 

X 

NAVICULA 

PELLICULOSA 

X 

X 

NAVICULA 

PUPULA 

X 

NAVICULA 

RHYNCHOCEPHALA 

X 

X 

NAVICULA 

SALINARUH  VAR.  INTERMEDIA 

X 

NAVICULA 

SECRETA  VAR.  AP1CULATA 

X 

X 

X 

X 

X 

NAVICULA 

TRIPUNCTATA  VAR.  SCH1ZONEM01 DCS 

X 

X 

X 

X 

NAVICULA 

VIRIUULA 

X 

X 

X 

NAVICULA 

VIRIUULA  WAR.  AVENACEA 

X 

X 

NEIiHUh  S 

P. 

X 

NI rZSCHIA 

ACICULARIS 

X 

X 

NITZSCHIA 

APICL1LATA 

X 

X 

MITZSCH1A 

COMMUNIS 

X 

NITZSCHIA 

DENTICULA 

X 

X 

NITZSCHIA 

DISSIPATA 

X 

X 

X 

X 

NITZSCHIA 

FONT I COLA 

X 

NITZSCHIA 

FRUSTULUM 

X 

X 

X 

X 

NITZSCHIA 

HOLSATICA 

X 

X 

X 

NITZSCHIA 

HUNGARICA 

X 

X 

X 

X 

NITZSCHIA 

IGNDRATA 

X 

X 

NITZSCHIA 

LINEARIS 

X 

X 

X 

X 

X 

NITZSCHIA 

PALE  A 

X 

X 

X 

X 

NITZSCHIA 

S1GMOIDEA 

X 

X 

X 

NITZSCHIA 

TRYBLIONELLA  VAR.  LEVIIiENSIS 

X 

X 

NITZSCHIA 

SP. 

X 

PINNULARIA  BOREALIS 

X 

PINNULARI 

A  MAI OR 

X 

RHOICDSPHENIA  CURVATA 

X 

X 

X 

X 

RHOPALODIA  GI&KERULA 

X 

X 

RHUPALOEHA  MUSCULUS 

X 

SURIKELLA 

ANGUSTATA 

X 

X 

X 

X 

SURIRELLA 

LINEARIS 

X 
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SURIRELLA  OVALIS 

SURIRELLA  OVATA 

SYNEDRA  ACUS 

SYNEDRA  f-ASCICULATA 

SYNEDRA  hlNUSCULA 

SYNEDRA  ULNA 

SYNEDRA  ULNA  VAR.  OXYRHYNCHUS 

CHLOROPHYTA 


CLADOFHORA  GLOMERATA 

CLADOFHORA  SP. 

DRAPARNALDIA  SP. 

MICROSPORA  SP. 

MUUGEOTIA  SP. 

PALMELLA  STAGE  OF  CHAETOPHORACEAE 

PANDORINA  SP. 

STIGEOCLONIUM  TENUE 

CHRYSOPHYTA 


CYANOPHYTA 


ANADAENA  SP. 
OSCILLATORIA  SP 

PHORMIDIUM  SP. 
EUGLENOPHYTA 


EU6LENA  SP. 
RHGDOPHYTA 


X  =  ORGANISM  IDENTIFIED  TO  THIS  TAXONOMIC  LEVEL  OBSERVED  AT  SAMPLING  STATION 
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2.5.3   Terrestrial  Vegetation  Studies 

-b-^SS.^  SHS  K?^  SSTJS?—   —  of  data 
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2.5.4  THREATENED  &  ENDANGERED  SPECIES 

No  additional  studies  were  conducted  during  this  reporting 
period. 
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2.5.5   Revegetation 

Revegetation  studies  were  conducted  at  the  C-b  Tract  during  1980;  results 
of  the  studies  will  appear  in  C-b  Annual  Analysis  Report,  April  1981. 
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2.5.6  SOIL  SURVEY  AND  PRODUCTIVITY  ASSESSMENT 

No  additional  studies  were  conducted  during  this  report 


period. 
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period. 


2.5.7  DENDROCHRONOLOGY  &  DENDROCLIMATOLOGY  STUDIES 

No  additional  studies  were  conducted  during  th':s  report 
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2.6     ARCHAEOLOGICAL  STUDIES 

No  additional   studies  were  conducted  during  this  report 
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2.7     Industrial  Health  and  Safety 

Periodic  reports  on  Health  and  Safety  Activities  have  been  requested 
by  the  Deputy  Conservation  Manager.  Accident  Frequency  and  Mine  Gas  Moni- 
toring summaries  for  this  reporting  period  (June  -  November  1980)  are  pre- 
sented in  this  section. 
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2.7.1  Accident  Frequency 

Data  presented  in  this  section  as  provided  by  the  Health  and  Safety 
Department.  Table  2.7.1-1*  presents  the  basic  man  hours,  accident  and  injury 
rate  data  for  the  period  from  January,  1980  through  November,  1980.  MSHA 
inspection  reports  and  citations  are  on  file  and  are  available  upon  request. 


*  IR  =  Injury  rate 
RA=  Reported  accidents 
LTA=  Lost  time  accidents 
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2.7.2  Mine  Gas  Monitoring 

Mine  gas  samples  are  required  at  least  once  every   24 
hours  from  the  exhaust  air  of  each  shaft.  Table  2.7.2-1  presents  ventilation/escape 
shaft  summarized  data  of  methane  gas  analysis. 


> 


i 


III-157 


TABLE  2.7.2-1 


VENTILATION  AND  ESCAPE  SHAFT 
GAS  ANALYSIS  WEEKLY  SUMMARY 


</ 


MEMO 
Date 

5/31/80 

6/7/80 

7/3/80 

7/8/80 

7/11/80 

7/15/80 

7/22/80 

7/28/80 

7/29/80 

8/8/80 

8/19/80 

8/29/80 

9/2/80 

9/8/80 

9/17/80 

9/26/80 

10/3/80 

10/7/80 

10/8/80 

10/9/80 

10/10/80 

10/11/80 

10/15/80 

10/16/80 

10/17/80 

10/31/80 

11/3/80 

11/6/80 

11/10/80 


Methane   Reading  - 

-0- 

.017 

-0- 

-0- 

-0- 

-0- 

.017 

.029 

.008 

.032 

.042 

.043 

.036 

.053 

.033 

.094 

-0- 

.040 

.125 

.053 

.114 

.090 

.110 

.084 

.085 

.050 

.05 

.072 

.06 
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3.0        Other  Studies 

Data  were  collected  in  two  of  the  programs  within  the  Other  Studies 
categories  for  June,   1980  through  November,   1980.     These  programs  were: 
Micro-environmental   Studies  and  Traffic  Load  Studies.     The  other  programs 
in  the  Other  Studies  categories  were  inactive  during  this   report  period. 
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3.1    Fish  &  Wildlife  Management  Plan 

No  additional  studies  were  made  during  this  report  period. 
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3.2  MICRO-CLIMATE  PROGRAM 

Introduction 

Micro-climatic  parameters  for  June,  1980  -  November,  1980  include 
the  following:  Maximum  and  minimum  temperature  at  surface  and  at  one  meter 
and  precipitation  totals.  (Table  3.2-1) 

Scope 

Studies  of  micro-climatic  parameters  on  the  C-b  Tract  provide  data 
that  are  useful  in  assessing  changes  in  vegetation  production  and  structure, 
animal  populations,  or  animal  activity  patterns,  and  may  also  be  correlated 
with  changes  in  functional  components  of  the  C-b  ecosystem  that  may  occur  as 
a  result  of  shale  oil  development.  Five  micro-climatic  stations  are  located 
in  developmental  sites  and  five  in  control  sites: 

The  following  sites  are  monitored: 

MC  Station  Locations 

BC01  Chained  Pinyon-Juniper  Rangeland,  Veg.  Plot  1 

BC02  Chained  Pinyon-Juniper  Rangeland,  Veg.  Plot  2 

BC03  Plateau  Saoebruch,  Veg.  Plot  3 

BC04  Valley  Bottom  Sagebrush,  Veg.  Plot  4 

BC05  Pinyon-Juniper  Woodland,  Veg.  Plot  5 

BC06  Pinyon-Juniper  Woodland,  Veg.  Plot  6 

BC07  Chained  Pinyon-Juniper  Rangeland 

(Animal  Trapping  Transect) 

BC08  Bunchgrass  Community,  South-facing  Slope 

BC09  Valley  Bottom  Sagebrush,  Mouth  of  Sorghum  Gulch 

BC13  Mixed  Mountain  Shrubland,  North-facing  Slope 

All  temperature  readings  consist  only  of  maximum  and  minimum  readings  for 
two-week  periods.  Precipitation  is  measured  only  during  the  growing  season, 
March  through  October.  Therefore,  precipitation  data  from  meteorology  stations 
AB20  and  AB23  are  utilized  for  winter-month  readings  (November-February)  for 
valley  and  pinyon-juniper  microclimate  stations.  Snow  measurements  are  obtained 
approximately  from  November-February,  but  no  snow  measurements  are  available 
for  this  report  period. 
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MICROCLIMATE   DATA 

TEMPERATURE  MAXIMA  AND  MINIMA  AND  PRECIPITATION  TOTALS   * 

June  1980  -November  1980 


MAXIMA 

MINIMA 

' 

MAXIMA 

SURFACE 

KIN I MA 

SURFACE 

.PRECIP- 

STATION ; 

.MONTH 

BTR'TFHP'-.- 

JFMP' 

ATP  TFMP. 

JEMP     .,    - 

ITATION 

BCOl 

6 

35.0 

39.0 

-17.0 

-1.0 

.00 

7 

36.0 

47.0 

-10.0 

-5.0 

1.78 

8 

31.0 

41.0 

2.0 

-2.0 

.70 

9 

28.0 

38.0 

2*0 

-4.0 

•  40 

10 

26.0 

30.0 

-9.0 

-14.0 

1.49 

11 

18.0 

22.0 

-7.0 

-7.0 

•  46 

BC02 

6 

33.0 

39.0 

-4.0 

-4.0 

•  00 

7 

33.0 

41.0 

-7.0 

-4.0 

1.63 

8 

32.0 

42.0 

5.0 

-3.0 

•  66 

9 

31.0 

40.0 

•4.0 

-7.0 

.53 

10 

25.0 

36.0 

-12.0 

-15.0 

1.21 

11 

18.0 

23.0 

-7.0 

-10.0 

.56 

BC03 

6 

31.0 

35.0 

•  0 

-4.0 

•  00 

7 

27.0 

37.0 

-9.0 

-13.0 

1,84 

8 

28.0 

33.0 

1.0 

•  0 

•  84 

9 

35.0 

40.0 

3.0 

-5.0 

•  46 

10 

16.0 

22.0 

-11.0 

945.0 

1.44 

11 

15.0 

24.0 

-8.0 

-4.0 

.56 

BC04 

6 

36.0 

36.0 

-6.0 

-5.0 

•  00 

7 

38.0 

29.0 

•  0 

•  0 

1.62 

8 

35.0 

34.0 

-3.0 

-3.0 

•  60 

9 

37.0 

37.0 

2.0 

4.0 

.65 

10 

18.0 

21.0 

-14.0 

-13.0 

1.32 

11 

22.0 

24.0 

-8.0 

-6.0 

.54 

BC05 

6 

32.0 

41.0 

-lb.O 

-17.0 

.00 

7 

35.0 

39.0 

-4.0 

-9.0 

.83 

8 

33.0 

39.0 

-1.0 

2.0 

.58 

9 

37.0 

38.0  * 

-2.0 

2.5 

.31 

10 

23.0 

26.0 

-14.0 

-11.0 

1.07 

11 

17.0 

21.0 

-9.0 

-5.0 

.31 

BC06 

6 

33.0 

41.0 

-4.0 

•  0 

•  00 

7 

43.0 

50.0 

-12.0 

-11.0 

1.49 

8 

37.0 

40.0 

-2.0 

2.0 

.94 

9 

31.0 

38.0 

-2.0 

-3.0 

.38 

10 

24.0 

31.0 

-16.0 

-11.0 

1.30 

11 

18.0 

22.0 

-10.0 

-6.0 

.50 

BC07 

6 

34.0 

36.0 

-2.0 

-3.0 

•  00 

7 

38.0 

37.0 

-5.0 

-4.0 

1.76 

8 

33.0 

40.0 

1.0 

-3.0 

.% 

9 

31.0 

36.0 

-1.0 

-3.0 

10 

26.0 

30.0 

-14.0 

-16.0 

1.15 

11 

16.0 

24.0 

-8.0 

-8.0 

.44 

BC08 

6 

27.0 

37.0 

-25.0 

-15.0 

.00 

7 

35.0 

40.0 

-10.0 

-7.0 

1.51 

8 

36.0 

39.0 

11.0 

.0 

.65 

9 

39.0 

33.0 

-3.0 

.0 

.45 

10 

32.0 

30.0 

-11.0 

-7.0 

1.22 

11 

24.0 

22.0 

-6.0 

-2.0 

.38 

BC09 

6 

34.0 

40.0 

-8.0 

-5.0 

•  00 

7 

34.0 

44.0 

-4.0 

-2.0 

.91 

8 

36.0 

42.0 

-4.0 

-3.0 

.61 

9 

31.0 

38.0 

-12.0 

-8.0 

.25 

10 

26.0 

33.0 

-17.0 

-13.0 

i-16** 

11 

20.0 

18.0 

-12.0 

-10.0 

98.50** 

BC13 

6 

33.0 

42.0 

-2.0 

-2.0 

.00 

7 

34.0 

40.0 

-10.0 

-7.0 

1.72 

8 

28.0 

42.0 

4.0 

4.0 

.82 

9 

32.0 

35.0 

•  0 

1.0 

.46 

1? 

22.0 

31.0 

-14.0 

-12.0 

1.42 

20.0 

21.0 

-7.0 

-6.0 

.48 

(*)  TEMPERATURE   (°C) 

•  (**) 

MISSING  DATA 

CODE 
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3.3   SCENIC  VALUES  STUDY 

No  additional  studies  were  conducted  during  this  report 


period 
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3.4     Traffic  Load 

This  section  contains  data  relating  to  vehicular  and  passenger  load 
along  Piceance  Creek  road  and  into  the  C-b  Oil    Shale  Tract. 

Daily  vehicle  counts  taken  at  the  C-b  Guard  Shack  are  presented  in 
Table  3.4-1.     These  data  were  broken  down  into  counts  of  cars  and  trucks 
beginning  in  January  1980. 

The  C-b  Shale  Oil   Project  began  providing  regular  bus  service  for 
employees   to  and  from  the  C-b  Tract  on  April    1,   1978.     Table  3.4-2, 
summarizes  bus  passenger  miles  data  for  1980.     Contractor  work  force 
data  by  shift  has  been  provided  starting  September  21,   1979  and  is  on 
file  in  Grand  Junction. 

A  program  of  monitoring  vehicular  traffic  was  initiated  in  March,   1978. 
Counters  were  placed  at  the  Rio  Blanco  Store   (BT01).   Cattleguard   (BT02), 
and  Rio  Blanco  Lake  (BT03).     Table  3.4-3  presents  a  summary  of  the  traffic 
data  collected  at  these  three  stations  for  this  report  period,  also  included 
is  the  raw  data  for  the  same  stations. 
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3.5        Geology 

The  surface  geology  report  was  presented  in  Quarterly  Data  Report 
#5  and  in  the  Annual   Summary  and  Trends  Report. 
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4.0     Data  Automation 

The  enviromental   data  base  at  present  is  partially  manual   and  partially 
computerized.     For  purposes  of  analysis,  data  specificity,   data  security,  and 
data  archiving,   the  data  base  is  being  further  computerized.     It  is  the  intent 
that  all   "indicator  variables"  be  entered  into  RAMIS   (Rapid  Access  Management 
Information  System).     Toward  this  end  computer  codes  have  been  designed  for 
all  environmental   station  locations. 

This  section  presents  the  status  of  automated  data  base,  station  location 
data,  and  a  cross-reference  list  of  four-digit  computer  codes  and  station 
monitoring  codes. 
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4.1  Automation  Status 

This  section  presents  the  status  of  the  automated  data  base  for  the 
C-b  Tract  environmental  data  on  the  Occidental  Petroleum  Corporation  computer 
system  in  Houston,  Texas. 

RAMIS  II  is  a  computerized  data  base  management  system  (DBMS)  used  by  Occidental 
Oil  Shale.  Inc.  on  the  C-b  Shale  Oil  Project  via  the  Occidental  Computer  Center 
In  Houston,  Texas.  C-b  Shale  Oil  Tract  environmental  data  are  being  prepared 
and  entered  into  RAMIS  DBMS  as  a  means  of  making  relevant  data  available  for 
subsequent  retrievals  for  use  in  reports  and  impact  analyses.  The  use  of  this 
system  provides  an  economical  way  to  store  and  retrieve  selected  data  in  desired 
formats  for  reports  and  for  input  to  analytic  models  requiring  the  data.  Data 
are  also  archived  within  this  system  and  through  magnetic  tapes  containing  the 
source  raw  data. 

The  following  environmental  data  are  entered  into  RAMIS  DBMS  as  of  May  1980: 


Water  Quality 
Springs  and  Seeps 
Alluvial  Wells 
Upper  Aquifer  Wells 
Lower  Aquifer  Wells 

Well  Water  Levels 
Water  Levels 


October 
October 
October 
October 


1974 
1974 
1974 
1974 


thru 
thru 
thru 
thru 


November 
November 
November 
November 


198C 
1980 
1980 
1980 


October  1974  thru  November  1980 


Water  Augmentation  Plan 
Springs  and  Seeps 
Upper  Aquifer  Wells 
Lower  Aquifer  Wells 
Precipitation 


July  1979  thru  November  1980 
August  1979  thru  November  1980 
August  1979  thru  November  1980 
January  1979  thru  November  1930 


National  Pollutant  Discharge  Elimination  System 
Water  Quality  Data  July  1979  thru  November  1980 


Air  Quality 
Small  Trailer 

October 
Large  Trailer 

October 
Large  Trailer 

October 
Meteorological 


(Station  AB21,  AB22,  AB24,  AD42,  AD56) 
1974  thru  November  1980 
(Station  AB20) 
1974  thru  November  1980 
(Station  AB23) 
1974  thru  November  1980 
Tower  (Station  AA23) 


October  1974  thru  November  1980 


Biology 
Microclimate 
Deer  Kill 
Deer  Count 


October  1974  thru  November  1980 
October  1977  thru  November  1980 
September  1977  thru  November  1980 


The  status  for  the  files  are  shown  graphically  in  figures  4.1-1  through  4.1-9. 
File  descriptions  for  the  14  files  that  reside  in  the  RAMIS  data  base  are 
shown  in  Tables  4.1-1  through  4.1-14. 

Data  collected  and  analyzed  by  USGS  for  stream  flow  and  stream  water  quality 
are  stored  in  government  computer  data  bases  in  Reston,  Virginia.  These  data 
bases  (WATST0R)  and  (NAWDEX)  are  accessed  by  dialing  computer  communications 
for  retrievals  of  data  to  the  Occidental  Grand  Junction  computers  for  printing 

and  analyses. 
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HYDROLOGY  MONITORING/DATA  BASE  STATUS/ 
WATER  LEVELS 


YtAW  MOMTM 


MLLJV1AL  wtLL 

LOC 

wAOl  -vA02  *A03  *AU<»  waOS  nAOo  wa07  wAUb  wau-*  wAlO  *All  wAl2  *Al3  ta a55  «A56 


bu 


1 

2 
J 

5 
6 
7 
6 
9 
10 
11 


♦ 


YEAH        MONTH 


80 


COMPOSI       <vELL5 
rfVOl        w  V/  0  2       W  V  0  3       W  tf  0  4       ftwoo 


1 
2 
3 
4 
b 
6 
7 

a 

9 
10 
11 


X 

A 

X 
X 
X 
X 
X 
X 
X 
X 
X 


X 
X 

X 

X 
X 
X 
X 
X 
A 
X 


X 
X 
A 
A 
A 
X 

A 

X 
X 

A 

X 


A 
A 
X 
X 
X 
A 
A 
A 
A 
A 
A 


A 
A 
A 

A 
X 
A 
X 
X 

A 
X 


UPPER  AQUIFERS 


SLtHAGE    AND    mqmi Turing    *ELLS 


Yt£w     *»ONTH 


w U 1 U    w  £10 


80 


3 
4 

/ 

ti 

9 

10 


X 
X 
X 
\ 
X 


A 
X 
X 

X 
A 
X 
A 
A 


w 

*\? 

*i  *  1  3 

YEA* 

MONTH 

80 

i 

X 

X 

2 

X 

X 

3 

X 

X 

4 

X 

X 

5 

X 

X 

6 

X 

A 

7 

X 

A 

8 

X 

A 

9 

X 

X 

10 

X 

X 

11 

X 

A 

III-213 


HYDROLOGY  MONITORING/DATA  BASE  STATUS/ 
WATER  QUALITY 
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4.2  Station  Computer  Code 

Four-digit  computer  codes  have  been  designated  for  monitoring  stations 
to  be  used  with  a  computerized  data  base  management  system  (RAMIS).  A  major 
portion  of  the  raw  data  collected  at  the  C-b  Tract  is  retained  in  RAMIS.  Once 
entered  the  data  can  be  retrieved  for  reporting  and/or  statistical  analysis.  The 
codes  reduce  storage  space  and  provide  a  systematic  identification  to  access 
station  data  sets.  The  code  consists  of  two  letters  followed  by  two  numbers: 


AB23 


■*•  Station  Number 


_^  Study  or  Category 

(Example:  air  quality  trailer) 


^  Program  area 
Examples: 


• 


A  =  air 
N  =  noise 
W  =  water 
B  =  biology 
P  =  photography 


The  codes  are  presented  in  Table  4.2-1  for  the  environmental  program  alonq  with 
the  current  station  designations.  An  attempt  has  been  made  throughout  this 
report  to  refer  to  all  stations  in  terms  of  their  four-diqit  codes. 


> 
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TABLE  4.2-1 

COMPUTER  CODE  AND  STATION  I.D.  CROSS-REFERENCE 
Air  Quality  &  Meteorology 


Station  De; 

signation 

Computer  Code 

Met.  Tower: 

@  Sta. 

023 

AA23 

Trai lers: 

020 

AB20 

021 

AB21 

022 

AB22 

023 

AB23 

024 

AB24 

Acoustic  Radar 

St  a. 

020 

AC20 

021 

AC21 

023 

AC23 

MRI  and  Particulates 

Sta. 

031 

AD31 

032 

AD32 

033 

AD33 

041 

AD41 

042 

AD42 

043 

AD43 

044 

AD44 

056 

AD56 

II    Biology 


Program  General  Location 

Deer  Days  Use    Between  Hunter  Cr.  &  Jimmy  Gulch 


North  Side,  Piceance  Creek 


South  Side,  Piceance  Creek 

On  Tract  Between  Cottonwood  &  Scandard 


On  Tract  Between  Cottonwood  &  Sorghum 


On  Tract  Between  Sorgnum  &  W.  Fork 
Stewart 

On  Tract  Between  W.  &.  M.  Fork  Stewart 

On  Tract  Between  Willow  &  Scandard 

North  End 
On  Tract  Between  Willow  &  Scandard  S.E, 
On  Tract  Between  Cottonwood  &  Sorghum 

North 
On  Tract  Between  Cottonwood  S.  Sorghum     BA31   -  PJ-CH-C 

South 


-J-:-!-C  -  pTinyon  Juniper,  Chained,  Control  Station  (12) 

PJ   -C  -  Pinyon  Juniper,  Control  Station  (  6) 

PJ-CH-D  -  Pinyon  Juniper,  Chained,  Development  Station  (  3) 

PJ   -D  -  Pinyon  Juniper,  Development  Station  (  5) 
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Computer 

*Analysis 

Code 

Code 

BA01   - 

PJ-CH-C 

BA02   - 

PJ-CH-C 

BA03   - 

PJ-CH-C 

BA04 

PJ-CH-C 

BA05 

PJ-CH-C 

BA06 

PJ-CH-C 

BA07   - 

PJ-CH-C 

BA03   - 

PJ-CH-C 

BA09 

PJ-CH-C 

BA10   - 

PJ   -D 

BA11   - 

PJ   -D 

BA12   - 

PJ   -D 

BA13   - 

PJ   -C 

BA14 

PJ   -C 

BA15   - 

PJ   -C 

BA16   - 

PJ   -D 

BA17 

PJ-CH-C 

BA13   - 

PJ-CH-C 

BA19 

PJ   -C 

BA20   - 

PJ-CH-D 

BA21   - 

PJ-CH-D 

BA22   - 

PJ   -D 

BA23   - 

PJ-CH-D 

BA24   - 

PJ 

BA25   - 

PJ-CH-C 

BA25   - 

PJ   -C 

BA27 

PJ   -C 

BA28   - 

PJ-CH-C 

BA29 

PJ-CH-C 

BA30 

PJ-CH-C 

(^ 


TABLE  4.2-1   (Cont.) 

Biology   (Cont'd) 

Programs:      Deer  Distribution  &  Migration   and  Road  Kills 


Location 

'   - 

:-■■  Code 

;'',arn.er 

Nortn  &  -.as i  or 
Piceance  Creek  Road 

.e-acws;  Jj  .'.'    '.,  a  est 
of  Piceance  Creek  Roaa 

41 

Wnite  River  City 

BN41 

BM41 

40 

Piceance  Bridge 

BN40 

Bm4o 

39 

Lower  Can  von 

BN39 

BH3fl 

38 

Piceance  Canyon 

BN38 

-j'\- 

37 

Yel low  Creek 

BN37 

BR37 

36 

Stinking  Springs 

BN36 

BM36 

35 

Old  Bridge 

BN35 

BM35 

34 

Little  Hills  Turnoff 

BN34 

B«34 

33 

0  Id  Corra 1 s  I   Bui ld^ngs 

BN33 

B--1-3 

32 

Burk  Rancn 

8N32 

BM32 

31 

Ranch 

BM31 

BM31 

30 

BN30 

BM3fl 

29 

BN29 

BM29 

28 

Bureau  of  Mines 

BN28 

BM28 

27 

Ryan  G>ulcn 

3N27 

BH27 

26 

Pump  Station 

b;,2g 

BM?6 

25 

BN25 

BM25 

24 

Rock  School 

BNZ4 

BM?4 

23 

AQ  021 

BN23 

BM23 

22 

Pat  Johnson's  Ranch 

BN22 

6M22 

21 

Hunter  Creek 

BN21 

BM21 

20 

PL  Gate 

BN20 

BM20 

19 

AQ  020 

BN19 

B'-U9 

18 

Sorghum,  Cottonwood 

BN1S 

BM18 

17 

Stewart  Gulch  Rd. 

BN17 

BM17 

16 

AQ  Trailer  022 

BN16 

BM16 

15 

Oldland's  Ranch 

BN15 

BM15 

14 

Oldland's  Rancn 

BN14 

BM14 

13 

Pond  and  Cabin 

BN13 

BM13 

12 

Sprague  Gulch 

BN12 

BM12 

11 

Cascade  Gulch 

BN11 

BMll 

10 

13  Mile  Gulch 

BN10 

BM10 

9 

14  Mile  Gulch 

BN09 

BM09 

8 

Schutte  Gulch 

BN0S 

8M08 

7 

Robinson's  Ranch 

BN07 

BM07 

6 

BN06 

BM06 

5 

2  Old  Cabins  (35  MPH  Curve) 

BN05 

BM05 

4 

McCarthv  Gulch 

BN04 

smc- 

3 

Cow  Creek 

BN03 

BM03 

2 

Mahoaany  Outcropping 

BN02 

5:vj2 

1 

Woodward  Ranch 

BN01 

BM01 

0 

RIO  Blanco  Store 

BN00 

5--10C 
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TABLE  4.2-1  (Cont.) 


Biology  (Cont'd) 

Programs  General  Location  Computer  Code 

Deer  Mortality  North  Side  of  Piceance  Creek         BD01 

BD02 
BD03 
BD04 
BD05 
BD06 
South  Side  of  Piceance  Creek         BD07 

BD08 
BD09 
BD10 

Deer  Age  Class  General  Area  of  Tract  BE01 

Coyotte  Abundance        8  Transects  for  Total  for  30  miles     BF01 

15  mi  seg.  near  Hunter  (Control)      BF02  thru  BF08 
15  mi  seg.  on  &  South  of  Tract 
(Development) 

Lagomorph  Abundance       Identical  Locations  to  deer  use  days   BA01  to  BA31 

Small  Mammals           Piceance  Creek  (Development)         BG01 

On -Tract -west  BG02 

Piceance  Creek  (Control)            BG03 

On-Tract-east  BG04 

Sprinkler  Area  Section  B            BG05 

Avifauna 

Sonabirds   and  Gamebfrds     N.W.   of  Tract-near  Jimmy  PJ-CH-C  BH01 

On-Tract-Scandard  PJ-     -D  BH02 

On-Tract-Cottonwood  PJ-CH-D  BH03 
S.   of  Tract-Between 

W&N  Fork   Stewart  PJ-       C  BH04 

Raptors  The  entire  Tract   and   surrounding  BI01 

study  areas. 

Aauatic  Ecology 

Benthos  USGS  09306007  (Control)  WU07 

USGS  0930&058  (Development)  WU58 

USGS  09306061  (Development)  WU61 

Peripnyton  Piceance  Creek  Upstream  (Control)     WP01 

WP02 
Piceance  Creek  Downstream  WP03 

(Development) 

Water  Quality  USGS  09306061  (Development)  WU61 

Vegetation 

Community  Structure     Plots  *  **  *** 

Chained  pinyon  juniper  (1978)(Dev)  BJ01  BJ11  BJ21 

Chained  pinyon  juniper  (1973) (Cont)  3J02  BJ12  BJ22 

Upland  sagebrush  (1980) (Cont)  BJ03  BJ13  BJ23 

Bottomland  sagebrush  (1980) (Cont)  BJ04  BJ14  BJ24 

Pinyon  juniper  woodland  (1979)(Dev)  BJ05  BJ15  BJ25 

Pinyon  juniper  woodland  (1979) (Cont)  BJ06  BJ16  BJ26 

Herb  Productivity 

and  Utilization        Identical  locations  to  community 

structure  BJ01  thru  BJ26 

Plus 

60  range  cages  in  random  locations  BK01  thru  BK50 

10  cages  on  S.  facing  PJ  for  baseline  BK61  thru  I3K70 

20  cages  for  fertilization  assessment  BK71  thru  BK90 

f.;i^ub  Productivity 

and  Utilization        Same  stations  as  Deer  Days  Use  Study   BA01  thru  BA31 

General  Condition         '6y   aircraft  over  entire  Tract  area  Not  in  computer 

*  Fenced  (3') 
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TABLE  4.2-1    (Cont.) 


Biology   (Cont'd) 

Program 

Micro  Climate 


Traffic  Count 


III  Noise 


Traffic  Noise 


IV   Photography 


General  Location 

Computer  Code 

MC  Sta.  1 

BC01 

2 

BC02 

3 

BC03 

4 

3C04 

5 

BC05 

6 

BC06 

7 

BC07 

8 

BC08 

9 

BC09 

13 

BC13 

Rio  Blanco  Store 

3T01 

Cattle  Guard 

BT02 

Rio  Blanco  Lake 

BT03 

Station  Designation 

Comouter  Code 

Sta.   II 

NA02 

IX 

NA09 

XV 

NB15 

PI 

PA01 

P2 

PA02 

P3 

PA03 

P4 

PA04 

P5 

PA05 

P6 

PA06 

P7 

PA07 

P8 

PA08 

P9 

PA09 

P10 

PA10 

Pll 

PAH 

P12 

PA12 

P13 

PA13 

P14 

PA14 

P15 

PA15 

P16 

PA16 

P17 

PA17 

PIS 

PA18 

P19 

PA19 

P20 

PA20 

P21 

PA21 

P22 

PA22 

P23 

PA23 

P24 

PA24 

P25 

PA25 

P26 

PA26 

P2-7 

PA27 

P2S 

PA28 

P29 

PA29 

P30 

PA30 

P31 

PA31 

P32 

PA32 

P33 

PA33 

P34 

PA34 

P35 

PA35 

!) 


III-219 


TABLE  4.2-1   (Cont.) 


Water 


Proqram 


U.S.G.S.  Stream 
Gauging  Station 


Alluvial  Wells 


Springs  and  Seeps 


Precipitation 


<D 


Station  Desiqnat 

ion 

Computer  Code 

09304800 

WU48 

09306007 

WU07 

09306036 

WU36 

09306039 

WU39 

09306042 

WII42 

09306061 

WU61 

09306050 

WU50 

09306052 

WU52 

09306053 

WU58 

09305033 

WU33 

09306025 

WU25 

09306015 

WU15 

09306023 

WU28 

09306022 

WU22 

09306200 

WUOO 

09306222 

WU62 

09306255 

WU55 

A-l 

WA01 

A- 2 

WA02 

A-3 

WA03 

A-4 

WA04 

A-5 

WA05 

A-5A 

WA55 

A-6 

WA05 

A-7 

WA07 

A-8 

WA08 

A-9 

WA09 

A- 10 

WA10 

A-ll 

WA11 

A- 12 

WA12 

A-13 

WA13 

CB  S-l 

WS01 

CB  S-2 

WS02 

CB  S-3 

WS03 

CB  S-4 

WS04 

CB  S-6 

WS05 

CB  S-7 

WS07 

C3  S-8 

WS03 

CB  S-9 

WS09 

CB  S-10  (W- 

-3) 

WS10  (WS34 

CB  Seep  A 

WS11 

CER-1 

WS21 

B-3 

WS22 

H-3 

WS23 

F-3 

WS24 

Figure  4-A 

WS25 

W-4 

WS26 

W-9 

WS27 

CER-7 

WS28 

S-9 

WS29 

P3  &  P3A 

WS30 

CER-6 

WS31 

W-2  (S-1 

3) 

WS32 

S-2 

WW  3  3 

H-3  (CB 

S-10) 

WS34  (WS10 

Figure  4 

WS35 

S-ll  (S- 

-101) 

WS36 

CB-020 

AB2C 

C3-023 

AB23 

LH 

WR01 

M 

WR02 

SG 

WR03 

CG 

WR04 

JQS 

WR05 

"-.-,r 
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TABLE  4.2-1  (Cont.) 


Water  (cont'd) 
Upper  Aquifer  Wells 


Before  Recompletions 


Station 

CB-2 

CB-4 

SG-10A 

SG-lrt 

SG-1-2 

SG-17-2 

SG-18A 

SG-19 

SG-20 

SG-21 

AT-1C-3 

SG-11-3 

SG-6-3 

SG-8-2 

SG-9-2 

32X-12 

33X-1 

41X-1 

TH75-5A 

TH75-13A 

TH75-13A 

TH75-9A 

CER  RB-D-02 

TH75-15A 

UNION  8-1 

COLONY  12-596 

TH-5 

Lower  Aquifer  Wells 


Code 

WX02 
WX04 
WX10 
WX11 
WX12 
WX17 
WX18 
WX19 
WX20 
WX21 
WX44 
WX55 
WX63 
WX82 
WX92 
WX32 
WX33 
WX41 
WX64 
WX65 
WX67 
WX69 
WX71 
WX72 
WX73 
WX74 
WX75 


Before  Recompletions 
Station  Code 


9 


CB-1 

CB-3 

SG-10 

SG-1-1 

SG-17-1 

AT-1C-1 

AT-1C-2 

SG-11-1 

SG-11-2 

SG-6-1 

SG-6-2 

SG-8 

SG-9-i 

AT-1 

TH75-5B 

TH75-13B 

EQUITY-1 

TH75-18e 

TH75-10B 

TH75-9B 

EQUITY-SULFUR-1A 

CER  RB-D-03 

TH75-15B 

TG71-3 

TG71-5 

GETTY  9-40 

TG71-4 

EQUITY  8S-13 


WY01 
WY03 
WY09 
WY12 
WY18 
WY45 
WY46 
WY5I 
WY54 
WY61 
WY62 
WY80 
WY91 
WY44 
WY64 
WY65 
WY66 
WY67 
WY68 
WY69 
WY70 
WY71 
WY72 
WY75 
WY76 
WY77 
WY78 
WY79 


After  Recompletions 


Station 


SG-10A-1 
SG-10A-2 


Code 


WD10 


After  Recompletions 


Station 


SG-10R 
SG-17-1R 

SG-il-lR 
SG-8R 


Code 

WG10 
WY17 

WY52 

WYS1 
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TABLE  4.2-1  (Cont. ) 

V.   Water  (cont'd)  <  ( 

Station  Code 
Composite  Wells: 

GREENO  404  WV01 

OLDLAND  3  WV02 

GP-17X-SG  WV03 

BUTE  25  WV04 

LIBERTY  BELL  12  WV05 

Seepage  Monitoring  Wells: 

31X-12  WW12 

41X-13-2  WW13 


Ponds: 


Shafts: 


POND  A  WN01 

POND  B  WN02 

"OND  C  WN03 

POND  A  SPRINGS  WN11 

POND  B  SPRINGS  WN12 

POND  C  SPRINGS  WN13 

POND  A  INLET  WN21 

POND  B  INLET  WN22 

POND  C  INLET  WN23 

POND  A-B  CROSSOVER  WN31 

POND  B  OUTLET  WN32 

POND  C  OUTLET  WN33 

BACKWASH  POND  WN04 

BACKWASH  POND  SPRINGS  WN14 

BACKWASH  POND  INLET  WN24 

BACKWASH  POND  OUTLET  WN34 

POND  A-B  DISCHARGE  WN40 


V/E  SHAFT  PROBE  HOLES  WZ01 

SERVICE  SHAFT  PROBE  HOLES  WZ02 

PRODUCTION  SHAFT  PR03E  HOLES  WZ03 

V/E  SHAFT  WATER  RING  WZ11 

SERVICE  SHAFT  WATER  RING  WZ12 

PRODUCTION  SHAFT  WATER  RING  WZ13 

V/E  SHAFT  SUMP  WZ21 

SERVICE  SHAFT  SUMP  WZ22 

PRODUCTION  SHAFT  SUMP  WZ23 

V/E  SHAFT  WZ31 

PRODUCTION  SHAFT  WZ33 

SHAFT  GROUT  HOLE  WZ41 


c 
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4.3  Station  Coordinates 

Environmental  monitoring  stations  have  been  specified  by  station 
computer  code,  latitude  and  longitude,  township  and  range,  Colorado  State 
coordinates  and  elevations  for  this  report  period.   In  cases  where  stations 
represent  biological  transects  several  meters  in  length,  the  coordinates 
reported  are  those  of  a  point  on  the  map  near  the  station  label.  A  jacket 
map  of  the  Tract  area  (Figure  4.3-1)  showing  all  monitoring  stations  on  and 
near  Tract  C-b,  required  by  the  Developmental  Monitoring  Program,  are 
designated  by  their  four-digit  computer  station  codes. 


# 
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ENVIRONMENTAL 

DATA  COLLECTION   STATION 

COORDINATES 

STATION 
COOE 

LATITUDE  & 
LONGITUDE 

TOWNSHIP  &  RANGE 

STATE 
COORDINATES* 

ELEVATION 

I.      AIR  OUALITY 

AND  METEOROLOGY 

AA23 

39° 
108° 

47' 
12' 

43" 
57" 

T3S  R96W  Sec  18 
NW1/4,    NW1/4,   NW1/4 

N 

E 

180,000 
1,237,045 

6950' 

AB20 

39° 
108° 

50' 
13' 

10" 
08" 

T2S  R97W  Sec  36 
NE1/4,   SE1/4,   NE1/4 

N 

E 

194,845 
1,236,605 

6280' 

*AB23 

39* 
108° 

47' 
12' 

44"* 

54" 

T3S  R96W  Sec  18 
NE1/4,    NW1/4,   NW1/4 

N 
E 

180,000 
1,237,234 

6950' 

AB24 

* 

39° 
108° 

48' 
12' 

49" 
21" 

T3S  R96W  Sec  6 
NE1/4,   SW1/4,   SE1/4 

N 
E 

186,542 
1,240,000 

6750' 

AC20 

39° 
108° 

50' 
13' 

08" 
06" 

T2S  R97W  Sec  36 
NE1/4,   SE1/4,   NE1/4 

N 
E 

194,594 
1,236,794 

6310' 

AD42 

39° 
108° 

48' 
13' 

58" 
08" 

T3S  R97W  Sec  1 
SE1/4,   NE1/4,   SE1/4 

N 
E 

187,548 
1,236,417 

6720' 

AD56* 

* 

39° 
108° 

49' 
12' 

31" 
23"* 

T3S  R96W  Sec  6 
NE1/4,   NW1/4,   NE1/4 

N 
E 

190,760 
1,240,005 

6380' 

II.    BIOLOGY 

*BA01 

* 

39° 
108° 

50' 
16' 

15"* 
12"* 

T2S  R97W  Sec  34 
SW1/4,   NE1/4,   NW1/4 

N 
E 

195,788 
1,222,263 

6480' 

*BA02 
* 

39° 
108° 

50' 
16' 

3"* 

4»* 

T2S  R97W  Sec  34 
SE1/4,   SW1/4,   NW/14 

N 

E 

194,594 
1,222,079 

6500' 

BA03 

39° 
108* 

49' 
16' 

32" 

5" 

T3S  R97W  Sec  3 
NE1/4,    NE1/4,    NW1/4 

N 

E 

191,388 
1,222,708 

6640' 

BA04 

39° 
108° 

49' 
15' 

12" 

46" 

T3S  R97W  Sec  3 
NE1/4,   NW1/4,   SE1/4 

N 
E 

189,371 
1,224,091 

6600' 

BA05 

39° 
108° 

48' 
16' 

39" 
14" 

T3S  R97W  Sec  3 
SW1/4,   SE1/4,   SW1/4 

N 
E 

186,039 
1,221,828 

6720' 

BA06 

39° 
108° 

48' 
16' 

19" 
19" 

T3S  R97W  Sec  10 
SE1/4,   SW1/4,   NW1/4 

N 
E 

184,028 
1,221,388 

6780' 

BA07 

39° 
108° 

47' 
16' 

49" 
28" 

T3S  R97W  Sec  10 
NW1/4,   SW1/4,   SW1/4 

N 
E 

181,074 
1,220,571 

6860' 

BA08 

39° 
108° 

47' 
16' 

33" 
38" 

T3S  R97W  Sec  15 
NE1/4,   SE1/4,   NE1/4 

N 
E 

179,497 
1,218,748 

6860' 

BA09 

39° 
108° 

47' 
16' 

9" 

49" 

T3S   R97W   Sec   16 
SE1/4,   NW1/4,   SE1/4 

N 

E 

177,108 
1,218,805 

6940' 

BAIO 

39° 
108* 

50' 
14' 

48" 
20" 

T2S  R97W  Sec  25 
SW1/4,   SW1/4,   NW1/4 

N 
E 

198,863 
1,231,137 

6600' 

BAH 

39° 
108° 

50' 
13' 

46" 
42" 

T2S   R97W   Sec  25 
SE1/4,   NE1/4,   SW1/4 

N 

E 

198,554 
1,234,091 

6580' 

BA12 

39° 
108° 

50' 

13' 

29" 

8" 

T2S   R97W   Sec   25 
SE1/4,   SE1/4,   SE1/4 

N 

E 

196,731 
1,236,668 

6600' 

BA13 

39° 
108° 

49' 
12' 

52" 

5" 

T2S  R96W   Sec  31 
SE1/4,   NE1/4,   SE1/4 

N 

E 

192,834 
1,241/51 

6600' 

*  Plane  Coordinate  Projection  Tables,  Colorado,  Special  Publication  No.  276,  U.S. 
G 5 v •ernrnent  Printing  jr f  ice. 
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ENVIRONMENTAL 

DATA  COLLECTION  STATION 

COORDINATES 

STATION 
CODE 

LATITUDE  & 
LONGITUDE 

TOWNSHIP  &   RANGE 

STATE 
COORDINATES* 

ELEVATION 

BA14 

39° 
108° 

49' 
10' 

52" 
55" 

T2S    R96W  Sec   33 
SW1/4,    NW1/4,    SW1/4 

N 
E 

192,645 
1,246,920 

6700' 

BA15 

39° 
108' 

49' 
10' 

46" 
30" 

T2S    R96W  Sec   33 
NW1/4,   SE1/4,   SW1/4 

N 
E 

192,079 
1,248,868 

6600' 

BA16 

39° 
108* 

49' 
14' 

56" 
9" 

T2S    R97W  Sec    36 
NW1/4,    NW1/4,    SW1/4 

N 

193,525 

1,231,828 

6500' 

BA17 

39° 
108° 

48' 
14' 

32" 

38" 

T3S    R97W  Sec   11 
SW1/4,    NW1/4,    NE1/4 

N 
E 

185,097 
1,229,308 

6680' 

BA18 

39" 
108° 

47' 
14' 

49" 
25" 

T3S   R97W  Sec    14 
NW1/4,    NE1/4,    NE1/4 

N 

E 

180,760 

1,230,131 

6820' 

BA19 

39° 
108° 

47' 
14' 

56" 
2" 

T3S    R97W  Sec    12 
NE1/4,   SW1/4,   SW1/4 

N 
E 

181,451 
1,232,017 

6680' 

BA20 

39° 
108° 

48' 
12' 

0" 
32" 

T3S    R96W  Sec  7 
SE1/4,   SE1/4,    NW1/4 

N 
E 

182,142 
1,238,554 

6860' 

BA21 

39° 
108° 

4' 
12' 

6" 
33" 

T3S    R96W  Sec  7 
NE1/4,   SE1/4,   SW1/4 

N 
E 

181,640 
1,239,057 

6820' 

BA22 

39° 
108° 

47' 
12' 

4" 

5" 

T3S   R96W  Sec    18 

SE1/4,    NE1/4,   SW1/4 

N 
E 

176,165 
1,238,742 

6860' 

BA23 

39° 
108° 

48' 
12' 

51" 

T3S   R96V  Sec  7 

NE1/4,   SE1/4,   SE1/4 

N 
E 

181,954 
1,241,137 

6840' 

BA24 

39° 
108° 

48' 
11' 

51" 
51" 

T3S    R96W  Sec   5 
NE1/4,   SW1/4,   SW1/4 

N 

£ 

186,668 
1,242,398 

6640' 

BA25 

39° 
108° 

47' 
11' 

16" 
46" 

T3S,    R96W  Sec    17 
NW1/4,    NE1/4,   SW1/4 

N 
E 

177,045 
1,242,457 

7000' 

BA26 

39° 
108° 

48' 
10' 

8" 
52" 

T3S,    R96W  Sec  9 
NW1/4,    NW1/4,    SW1/4 

N 
E 

182,142 
1,246,857 

6840' 

BA27 

39° 
103° 

47' 
11' 

4" 
13" 

T3S    R96W  Sec    16 
NW1/4,   SW1/4,   SW1/4 

N 

E 

175,725 
1,245,034 

7020' 

BA28 

39° 
108° 

48' 
14' 

28" 
29" 

T3S   R97W  Sec   11 
SE1/4,    NW1/4,    NE1/4 

N 

E 

184,657 

1,230,000 

6680' 

BA293 

39° 
108° 

47' 
14' 

43" 
16" 

T3S    R97W  Sec    14 
NE1/4,    NE1/4,    NE1/4 

N 
E 

180,068 
1,230,885 

6860' 

BA29b 

39° 
108° 

47' 
14' 

38" 
23" 

T3S    R97W  Sec    14 
SW1/4,    NE1/4,   NE1/4 

N 

E 

179,622 
1,230,320 

6900' 

BA30 

39° 
108° 

48' 
12' 

49" 
35" 

T3S    R96W  Sec   6 
NE1/4,   SE1/4,   SW1/4 

N 

E 

186,542 
1,238,931 

672^ ' 

BA31 

39° 
108° 

48' 
12' 

23" 

40" 

T3S    R96W  Sec  7 
NE1/4,    SE1/4,    NW1/4 

N 
E 

183,965 
1,238,491 

6820' 

BCOl 

39° 
103° 

47' 
11' 

56" 

58" 

T3S    R97W  Sec  8 
NW1/4,   SW1/4,   SW1/4 

N 
E 

181,137 
1,241,640 

6860' 

BC02 

39° 
108° 

47' 
14' 

48" 
22" 

T3S    R97W  Sec    11 
SW1/4,   SE1/4,   SE1/4 

N 
E 

180,634 
1,230,382 

6860' 

*     Plane  Coordinate   Projection  Tables,    Colorado,   Special    Publication   No.   276,   U.S, 
Government    Print  inq   Off l ce . 
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ENVIRONMENTAL  DATA  COLLECTION  STATION  COORDINATES 


STATION 
CODE 

LATITUDE  & 
LONGITUDE 

TOWNSHIP  &  RANGE 

STATE 
COORDINATES* 

ELEVATION 

BC03 

39°  46' 
108°   12' 

57" 
1" 

T3S  R96W  Sec  17 
SW1/4   SW1/4,    SW1/4 

N 
E 

175,097 
1,241,262 

7100' 

BC04 

39°  47' 
108°   13' 

28" 
32" 

T3S  R97W  Sec  13 
NW1/4,    SW1/4,    NE1/4 

N 
E 

178,491 
1,234,217 

6700' 

BC05 

39°  48' 
108°   11' 

58" 

T3S  R96W  Sec  8 
SE1/4,    NW1/4,    SW1/4 

N 

E 

181.765 
1,241,702 

6840' 

BC06 

39°  47' 
108°   10' 

54" 
44" 

T3S  R96W  Sec  9 
SE1/4,    SW1/4,    SW1/4 

N 
E 

180,697 
1,247,422 

6900' 

BC07 

39°  47' 

108°   13' 

44" 
17" 

T3S  R97W  Sec  13 
NW1/4,   NE1/4,   NE1/4 

N 
E 

180,068 
1,235,474 

6940' 

BC08 

39°   50' 
108°   13' 

30" 
36" 

T2S  R97W  Sec  25 
NW1/4,    SW1/4,    SW1/4 

N 
E 

196,920 

1,234,468 

6350' 

BC09 

39°  49' 
108°   11' 

30" 
53" 

T3S  R96W  Sec  5 
NE1/4,    NW1/4,    NW1/4 

N 
E 

190,634 
1,242,331 

6400' 

BC13 

39°  47' 
108°   11' 

19" 
20" 

T3S  R96W  Sec  17 
NE1/4,   NW1/4,    SE1/4 

N 
E 

177,234 
1,244,531 

6700' 

BDOl 

39°  50' 
108°   14' 

59" 
26" 

T2S  R97W  Sec  26 
SE1/4,    SE1/4,   NE1/4 

N 
E 

200,000 
1,230,697 

6380' 

BD02 

39°   50' 
108°   13' 

44" 
55" 

T2S  R97W  Sec  25 
NW1/4,   NE1/4,    SW1/4 

N 
E 

198,428 
1,233,022 

6370' 

BD03 

39°   50' 
108°   12' 

34" 
57" 

T2S  R96W  Sec  30 
SW1/4,    SW1/4,    SW1/4 

N 
E 

197,171 
1,237,548 

6420' 

BD04 

39°  50' 
108°   12' 

3" 

19" 

T2S  R96W  Sec  31 
SW1/4,    SE1/4,   NE1/4 

N 
E 

194,028 

1,240,445 

6420' 

BD05 

39°  50' 
108°   11' 

9" 

41" 

T2S  R96W  Sec  32 
NW1/4,    SE1/4.NW1/4 

N 
E 

194,468 
1,243,400 

6420' 

BD06 

39°  49' 
108°   10' 

46" 
34" 

T2S  R96W  Sec  33 
NW1/4,    SE1/4,    SW1/4 

N 
E 

192,017 
1,248,554 

6500' 

BD07 

39°  49' 
108°   13' 

51" 
16" 

T2S  R97W  Sec  36 
SW1/4,   NE1/4,    SE1/4 

N 
E 

192,897 
1,235,914 

6380' 

BDOS 

39°  49' 
108°   12' 

46" 
43" 

T2S  R96W  Sec  31 
NW1/4,    SE1/4,    SW1/4 

N 
E 

192,394 

1,238,491 

6360' 

BD09 

39°  49' 
108°   12' 

26" 
28" 

T3S  R96W  Sec  6 
SW1/4,   NW1/4,   NE1/4 

N 
E 

190,257 
1,239,559 

6410' 

BDIO 

39°  49' 
108°   11* 

17" 
49" 

T3S  R96W  Sec  5 
NE1/4,    SW1/4,   NW1/4 

N 
E 

189,245 
1,242,582 

6420' 

Coordin 

ates  Pi 

eked  Near  Transect  Map  Cod 

e  Level 

BFOl 

39°  47' 
108°   16' 

53" 
35" 

T3S  R97W  Sec  9 
NE1/4,   SE1/4,   SE1/4 

N 
E 

181,514 
1,220,068 

6900' 

BF02 

39°   48' 
108°   14' 

02" 
27" 

T3S  R97W  Sec  11 
SW1/4,   NE1/4,    SE1/4 

N 
E 

182,017 
1,230,068 

6800' 

BF03 

39°   46' 
108°   13' 

40" 
32" 

T3S  P97W  Sec  24 
NW1/4,    SW1/4,    NE1/4 

N 
E 

173,651 
1,234,091 

6860' 

*  Plane 

Coordinate  Proiection 

Tables,   Colorado,    Special 

Pi 

ibl ication 

( 


No. 


'6,  ;J.  5.  Government  Printing  Office 
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ENVIRONMENTAL   DATA   COLLECTION    STATION   COORDINATES 


STATION 
CODE 

LATITUDE  & 
LONGITUDE 

TOWNSHIP  &  RANGE 

STATE 
COORDINATES* 

ELEVATION 

BF04 

39°  46' 
108°   13' 

25" 
04" 

T3S  R97W  Sec  24 
NE1/4,   NE1/4,    SE1/4 

N 
E 

172,017 
1,236,228 

7190' 

BF05 

39°  47" 
108°   12' 

30" 
9" 

T3S  R96W  Sec  18 
NE1/4,    SE1/4,   NE1/4 

N 
E 

178,491 
1,240,697 

6980' 

BF06 

39°  47' 
108°   11" 

44" 
43" 

T3S  R96W  Sec   17 
NW1/4,    NE1/4,    NW1/4 

N 
E 

179,874 
1,242,771 

6940' 

BF07 

39°  46' 
108°   11' 

09" 
49" 

T3S  R96W  Sec  20 
SW1/4,    SE1/4,    SW1/4 

N 
E 

170,257 
1,242,017 

6820' 

BF08 

39°  47' 
108°   11' 

31" 
9" 

T3S  R96W  Sec  16 

NE1/4,    SW1/4,   NW1/4 

N 
E 

178,491 

1,245,411 

6950 ' 

BGOl 

39°  50' 
108*   13" 

17" 

58" 

T2S  R97W  Sec  36 
SW1/4,    NE1/4,   NW1/4 

N 
E 

195,662 
1,232,708 

6360' 

BGC2 

39°  47' 
108*   13' 

46" 
23" 

T3S  R97W  Sec  13 
NE1/4,   NW1/4,   NE1/4 

N 
E 

180,320 
1,234,971 

6940' 

BG03 

39°  49' 
108°   12' 

39" 
10" 

T2S  R96W  Sec  31 
SE1/4,    SE1/4,    SE1/4 

N 
E 

191,577 
1,241,011 

6300' 

BG04 

39°  47' 
108°   10' 

40" 
55" 

T3S  R96W  Sec  16 

SW1/4,   NW1/4,   NW1/4 

N 
E 

179,371 
1,246,542 

6860' 

BHOl 

39°  48" 
108°   15' 

46" 
59" 

T3S  R97W  Sec  5 
SE1/4,    SE1/4,   SW1/4 

N 
E 

186,731 
1,223,022 

6660' 

BH02 

39°  47' 
108°  13' 

59" 
38" 

T3S  R97W  Sec  12 
SW1/4,    SW1/4,    SE1/4 

N 
E 

181,640 
1,233,902 

6780' 

BH03 

39°  48' 
108°   13' 

14" 
1" 

T3S  R96W  Sec  7 
SW1/4,   NW1/4,    SW1/4 

N 
E 

183,085 
1,236,794 

6840' 

BH04 

39°  46' 
108°   10' 

48" 
56" 

T3S  R96W  Sec  20 
NE1/4,    SE1/4,   NE1/4 

N 
E 

174,091 
1,246,291 

7120' 

BJ01 

39°  47' 
108°   11' 

56" 
58" 

T3S  R96W  Sec  8 
NW1/4,    SW1/4,    SW1/4 

N 
E 

181,137 
1,241,640 

6860' 

BJ02 

39°  47' 
108°   14' 

43" 
23" 

T3S  R97W  Sec  14 
NW1/4,   NE1/4,    NE1/4 

N 
E 

180,194 
1,230,320 

6870 ' 

8J03 

39°  46' 
108°   12' 

58" 
3" 

T3S  R96W  Sec  17 
SW1/4,    SW1/4,    SW1/4 

N 

E 

175,285 
1,241,074 

7100' 

3J04 

39°  47' 
108°   13' 

24" 

30" 

T3S  R97W  Sec  13 
SE1/4,    SW1/4,   NE1/4 

N 

E 

178,114 
1,234,405 

6700' 

BJ05 

39°  48' 
108°  11' 

08" 
54" 

T3S  R96W  Sec  8 
SE1/4,    NW1/4,    SW1/4 

N 
E 

182,268 
1,242,017 

6840* 

BJ06 

39°  47' 
108°   10' 

53" 
42" 

T3S  R96W  Sec  9 
SE1/4,    SW1/4,    SW1/4 

N 
E 

180,634 
1,247,611 

6880' 

*  Plane  Coordinate  Projection  Tables,    Colorado,    Special   Publication 
No.   276,   U.    S.   Government   Printing   Office. 
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ENVIRONMENTAL  DATA  COLLECTION  STATION  COORDINATES 


STATION 
CODE 

LATITUDE 
LONGITUD 

r 

TOWNSHIP  &  RANGE 

STATE 
COORDINATES* 

ELEVATION 

III.    NOISE 

NA02 

39° 
108" 

50' 
14' 

43" 
19" 

T2S  R97W  Sec  25 
SW1/4,    NW1/4,   SW1/4 

N 

E 

198,302 
1,231,200 

6520' 

NA09 

39* 
108' 

49' 

14' 

08" 

17" 

T3S  R97W  Sec  2 
SE1/4,   SE1/4,   NE1/4 

N 
E 

188,679 
1,231,074 

6660' 

NB15 

39* 
108' 

49' 
13' 

04" 
26" 

T3S  R97W  Sec  1 
NE/14,   NW1/4,   SE1/4 

N 
E 

188,177 
1,234,971 

6720' 

IV.   PHOTOGRAPHY 

PAOl 

39° 
108° 

51' 
11' 

50" 
23" 

T2S  R96W  Sec  20 
SW1/4,   SW'1/4,   NE1/4 

N 
E 

204,714 
1,245,097 

7420' 

PA02 

39' 
108' 

50' 
14' 

44" 
5" 

T2S  R97W  Sec  25 
SE1/4,   NW1/4,   SW1/4 

N 
E 

198,365 
1,232,258 

6560' 

PA03 

39° 
108* 

50' 
14' 

23" 

7" 

T2S  R97W  Sec  36 
NE1/4,    NW1/4,    NW1/4 

N 
E 

196,291 
1,232,079 

6300' 

PA04 

39' 
108' 

49' 
13' 

58" 
11" 

T2S  R97W  Sec  26 
NE/14,   NE1/4,   SE1/4 

N 
E 

193,651 

1,236,354 

6410' 

PA05 

39' 
108° 

49' 

14' 

03" 
41" 

T3S  R97W  Sec  2 
NW1/4,   NW1/4,   SE1/4 

N 
E 

188,239 
1,229,119 

6410' 

PA06 

39' 
108* 

48' 
14' 

55" 
5" 

T3S  R97W  Sec  1 

SW1/4,   NW1/4,   SW1/4 

N 
E 

187,422 
1,231,954 

6770' 

PA07 

39' 
108' 

48' 
13' 

55" 
57" 

T3S  R97W  Sec  1 
SE1/4,   NW1/4,   SW1/4 

N 

E 

187,359 
1,232,582 

6770' 

PA08 

39' 
108° 

49' 
13' 

18" 
49" 

T3S  R97W  Sec  1 
NW1/4,   SE1/4,   NW1/4 

N 
E 

189,685 
1,233,274 

6760' 

PAC9 

39' 
108' 

48' 
12' 

53" 
20" 

T3S  R96W  Sec  6 
NE1/4,   SWi/4,   SE1/4 

N 
E 

186,920 
1,240,131 

6750' 

PAIO 

39' 
108' 

49' 
11' 

30" 
50" 

T3S  R96W  Sec  5 
NE1/4,    NW1/4,   NW1/4 

N 
E 

190,634 
1,242,582 

6430' 

PAH 

39° 
108' 

48' 
11' 

41" 
47" 

T3S  R96W  Sec  5 
SWI/4,   SE1/4,   SWI/4 

N 
E 

185,662 
1,242,645 

6700' 

PA12 

39° 
108° 

48' 
11' 

47" 
28" 

T3S  R96W  Sec  5 
SWI/4,   SWI/4,   SE1/4 

N 
E 

186,228 
1,244,154 

6740' 

PA13 

39° 
108' 

49' 
11' 

33" 
44" 

T2S  R96W  Sec  32 
SE1/4,   SWI/4,   SE1/4 

N 
E 

190,885 
1,243,085 

6500' 

PA14 

39° 
108° 

48' 
14' 

22" 
29" 

T3S  R97W  Sec   11 
NE1/4,    SWI/4,    NE1/4 

N 
E 

184,091 
1,229,937 

6700' 

PA15 

39* 
108° 

48' 
14' 

21" 
3" 

T3S  R97W   Sec   12 
NE1/4,    SWI/4,   NW1/4 

N 

E 

183,902 
1,232,017 

6670' 

PA16 

39° 
108° 

47' 

13' 

56" 
4  9" 

T3S  R97W  Sec  12 
NE1/4,   SE1/4,   SWI/4 

N 
E 

181,325 
1,233,022 

6730' 

Plane  Coordinate  Projection  Tables,  Colorado,  Special  Publication 
No.  276,  U.  5.  Government  Printing  Office. 
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c 


t) 


ENVIRONMENTAL 

DATA   COLLECTION   STATION 

COORDINATES 

STATION 
CODE 

LATITUDE  & 
LONGITUDE 

TOWNSHIP  &  RANGE 

STATE 
COORDINATES* 

ELEVATION 

PA17 

39° 
108° 

48' 
13' 

35" 
19" 

T3S  R97W  Sec  12 
NW1/4,    NE1/4,   NE1/4 

N 
E 

185,285 
1,235,474 

6760' 

PA18 

39° 
108* 

48' 
13' 

31" 
10" 

T3S  R97W  Sec  12 
SW1/4,    NE1/4,    NE1/4 

N 
E 

184,782 
1,236,165 

6820' 

PA19 

39° 
108* 

47' 
12' 

50" 
57" 

T3S  R96W  Sec  7 
SW1/4,    SW1/4,    SW1/4 

N 
E 

180,697 
1,237,045 

6870' 

.PA20 

39° 
108° 

48' 

12' 

4" 
47" 

T3S  R96W  Sec  7 
SW1/4,    NE1/4,    SW1/4 

N 
E 

182,017 
1,237,862 

6890' 

PA21 

39° 
108° 

47' 
12' 

46" 
5" 

T3S  R96W  Sec  13 

NE1/4,   NE1/4,   NE1/4 

N 
E 

180,068 
1,241,074 

6920' 

PA22 

39° 
108° 

48' 
11' 

16" 
34" 

T3S  R96W  Sec  8 
SE1/4,    SE1/4,   NW1/4 

N 
E 

183,085 
1,243,588 

6860' 

PA23 

39° 
108° 

48' 
10' 

38" 
57" 

T3S  R96W  Sec  8 
NE1/4,    NE1/4,   NE1/4 

E 

E 

185,222 

1,246,542 

6540' 

PA24 

39° 
108" 

47' 
10' 

57" 
44" 

T3S  R96W  Sec  9 
NE1/4,    SW1/4,    SW1/4 

N 
E 

181,074 
1,247,422 

6880' 

PA25 

39° 
108° 

48' 
10' 

10" 
24" 

T3S  -R96W  Sec  9 
NE1/4,   NE1/4,    SW1/4 

N 
E 

182,268 
1,248,994 

6520' 

PA26 

39° 
108° 

47' 
13' 

25" 
39" 

T3S  R97W  Sec  13 
SE1/4,    SE1/4,   NW1/4 

N 
E 

178,239 
1,233,714 

6770' 

PA27 

39° 
108° 

47' 
12' 

22" 
58" 

T3S  R96W  Sec  18 
SW1/4,    SW1/4,   NW1/4 

N 
E 

177,862 
1,236,857 

6980' 

PA28 

39° 
108° 

47' 
12' 

8" 
58" 

T3S  R96W  Sec  18 
NW1/4,    SW1/4,    SW1/4 

N 
E 

175,417 
1,236,79^ 

7010' 

PA29 

39° 
108° 

46' 
11' 

57" 
20" 

T3S  R96W  Sec  17 
SW1/4,    SW1/4,   SE1/4 

N 
E 

175,034 
1,244,405 

6700' 

PA30 

39° 
108° 

46' 
10' 

58" 
48" 

T3S  R96W  Sec  16 
SW1/4,    SW1/4,    SW1/4 

N 
E 

175,034 
1,246,920 

7120' 

PA31 

39° 
108° 

47' 
10' 

46" 
45" 

T3S  R96W  Sec  16 
NE1/4,   NW1/4,   NW1/4 

N 
E 

179,874 
1,247,359 

6920' 

PA32 

39° 
108° 

47' 
10' 

25" 

18" 

T3S  R96W  Sec  16 
SW1/4,    SW1/4.   NE1/4 

N 

E 

177,737 
1,249,371 

6640' 

PA33 

39° 
108° 

46' 
13' 

58" 
00" 

T3S  R96W  Sec  18 
SW1/4,    SW1/4,    SW1/4 

N 
E 

175,411 
1,236,605 

7060' 

* 

PA34 

39° 
108° 

46' 
12' 

53" 
5" 

T3S  R96W  Sec  19 
NE1/4,   NE1/4,   NE1/4 

N 
E 

174,720 

1,240,948 

7120' 

PA35 

39° 
108° 

45' 
13' 

21" 
6" 

T3S  R97W  Sec  25 
NE1/4,    SE1/4,    SE1/4 

N 
E 

165,537 
1,235,851 

7400' 

V.      WATER 

WAOl 

39° 
108° 

50' 
13' 

31" 
54" 

T2S  R97W  Sec  25 
SW1/4,   SE1/4,   SW1/4  . 

N 
E 

197,108 
1,233,085 

6300' 

*  Plane  Coordinate  Projection  Tables,  Colorado,  Special  Publication 
No.  276,  U.  S.  Government  Printing  Office. 
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ENVIRONMENTAL   DATA   COLLECTION  STATION   COORDINATES 


STATION 
CODE 

WA02 
WA03 
WA04 
WA05 
WA06 
WA07 
WA08 
WA09 
WAIO 
WA11 
WA12 
WA13 
WPOl 
WP02 
WP03 
WSOl 
WS02 
WS03 
WS04 
WS06 
WS07 
WS08 


Plane  Coordinate   Projection   Tables,    Colorado,   Special    Publication 
No.    276,   U.    S.    Government    Printing   Office . 


LATITUDE  & 
LONGITUDE 

TOWNSHIP  &   RANGE 

STATE 
COORDINATES* 

ELEVATION 

39° 
108° 

50' 
14' 

10" 
37" 

T2S   R97W  Sec 
NE1/4,   SW1/4, 

35 
NE1/4 

N 
E 

195,034 
1,229,685 

6280' 

39° 
108° 

48' 
14' 

48" 
32" 

T3S    R97W  Sec 
NE1/4,   SW1/4, 

2 

SE1/4 

N 
E 

186,731 
1,229,811 

6460' 

39° 
108° 

47' 
13' 

26" 
35" 

T3S    R97W  Sec 
SW1/4,   SW1/4, 

13 

NE1/4 

N 
E 

178,302 
1,234,028 

6700' 

39° 
108° 

50' 
13' 

4" 
14" 

T2S    R97W  Sec 
SW1/4,   SE/14, 

36 
NE1/4 

N 
E 

194,217 
1,236,102 

6330' 

39° 
108° 

49' 
12' 

36" 

25" 

T2S    R96W  Sec 
SEI/4,   SW1/4. 

31 
SE1/4 

N 
E 

191,262 
1,239,874 

6360' 

39° 
108° 

49' 
11' 

31" 
59" 

T3S    R96W  Sec 
NWl/4,   NW1/4, 

5 
NW1/4 

N 
E 

190,697 

1,241,891 

6370' 

39° 
108° 

49' 
11' 

12" 
8" 

T3S   R96W  Sec 
SW1/4,   SEI/4, 

5 
NE1/4 

N 

E 

188,679 

1,245,788 

6400' 

39° 
108° 

48' 
10' 

10" 
22" 

T3S   R96W  Sec 
NE1/4,    NE1/4. 

9 
SW1/4 

N 
E 

182,268 

1,249,182 

6420' 

39° 
108° 

47' 
10' 

25" 
24" 

T3S    R96W  Sec 
SE1/4,   SE1/4, 

16 
NW1/4 

N 

E 

177,800 
1,248,931 

6580' 

39° 
108° 

48' 
11' 

18" 
7" 

T3S   R96W  Sec 
SW1/4,   SE1/4, 

8 
NE1/4 

N 
E 

183,211 
1,245,725 

6550' 

39° 
108° 

46' 
11' 

58" 
25" 

T3S    R96W  Sec 
SW1/4,   SW1/4, 

17 
SE/14 

N 
E 

175,159 
1,244,028 

6700' 

39° 
108° 

47' 
12' 

13" 
34" 

T3S    R96W  Sec 
SW1/4,    NW1/4, 

18 
SE1/4 

N 

E 

176,857 
1,238,579 

6840' 

39° 
108° 

49' 
11' 

35" 
2" 

T2S    R96W  Sec 
SE1/4,   SEI/4, 

32 
SEi/4 

N 
E 

190, 94S 
1,246,291 

6380' 

39° 
108° 

49' 
12' 

41" 
2" 

T2S    R96W  Sec 
NW1/4,   SW1/4, 

32 
SW1/4 

N 

E 

1,191,702 
1,241,702 

6300' 

39° 
108° 

51' 
15' 

03" 
27" 

T2S   R97W  Sec 
NW1/4,   SW1/4, 

26 
NW1/4 

N 
E 

200,502 
1,225,977 

6220' 

39° 
108° 

49' 
11' 

30" 
2" 

T3S    R96W  Sec 
NE1/4,    NE1/4, 

5 
NE1/4 

N 

E 

190,445 
1,246,291 

6380' 

39° 
108° 

43' 
10' 

3" 
16" 

T3S   R96W  Sec 
SW1/4,    NW1/4, 

9 
SEI/4 

N 
E 

181,577 
1,249,622 

6540' 

39° 
108° 

49' 
11' 

1" 
9" 

T3S    R96W  Sec 
NW1/4,   NE1/4, 

5 
NE1/4 

N 
E 

190,634. 
1,245,788 

6360' 

29° 
108° 

48' 
10' 

1" 

13" 

T3S    R96W  Sec 
NE1/4,   SW1/4, 

9 

SEI/4 

N 
E 

181,388 
1,249,874 

6550' 

39° 
108° 

50' 
14' 

23" 
38" 

T2S    R97W  Sec 
NE1/4,    NW1/4, 

35 
NE1/4 

N 
E 

196,354 
1,229,622 

6260' 

39° 
108° 

50' 
14' 

17" 
33" 

T2S    R97W  Sec 
SW1/4,    NE1/4, 

35 
NE1/4 

N 
E 

195,788 
1,230,000 

6280' 

39° 
105° 

43' 
14' 

57" 
48" 

T3S   R97W  Sec 
SE1/4,    NE1/4, 

11 
SEI/4 

N 
E 

187,674 
1,228,554 

6400' 

< 


III-230 


STATION 
CODE* 

WS09 
WSIO 
WUOl 
WU02 
WU07 
WU15 
WU22 
WU25 
WU26 
WU33 
WU36 
WU39 
WU42 
WU50 
WU52 
WU58 
WU61 
WW  12 
WX02 
WX03 
WX04 


ENVIRONMENTAL  DATA  COLLECTION  STATION  COORDINATES 
TOWNSHIP  I  RANGE 


LATITUDE  & 
LONGITUDE 

39*   47'    51" 
108*   14'    53" 

39*    47'    16" 
108*   15'     2" 


STATE 
COORDINATES1 


39* 
108* 

49' 
10' 

31" 
59" 

39* 
108* 

47' 
10' 

20" 
23" 

39* 
108* 

43' 
10' 

45" 
60" 

39* 
108° 

46' 
11' 

57" 
21" 

39* 

108* 

AS' 
11' 

42" 
0 

39' 

108* 

47' 
12' 

15" 
34" 

39* 
108* 

49' 
11' 

28" 
54" 

39* 
108* 

49' 
12' 

34" 
27" 

39* 
108* 

so- 
ls' 

3" 

13" 

39* 

108* 

47' 
13' 

43" 
39" 

39* 
108' 

48' 
14' 

49" 
34" 

39' 
108* 

50' 
14' 

12" 
36" 

39* 

108* 

51' 
15' 

3'' 
31" 

39* 
108' 

48' 
13' 

42" 
29' 

39* 
108* 

48' 
12' 

56- 
22" 

39* 
108* 

48' 
11' 

51" 

29" 

39' 
108* 

47' 
12' 

11" 
4" 

T3S    R97W  Sec    14 
NW1/4,    NE1/4,    SW1/4 

T3S   R97W  Sec   2 
SEI/4,    NEI/4,    SW1/4 

T3S    R97W  Sec   22 
El/4,    Nl/4,    El/4 

T3S    R97W  Sec  8 
SE1/4,   Sl/4,    El/4 

T3S   R96W  Sec   5 
NE1/4,    NE1/4,    NE1/4 

T3S   R9&W  Sec   16 
NE1/4,    NE1/4,   SW1/4 

T3S   R96W  Sec   5 
SE1/4,   SE1/4,   SE1/4 

T3S    R96W  Sec    17 
SE1/4,   SW1/4,   SEi/4 

T3S   R96W  Sec  5 
SEl/4,    SEI/4,   SEI/4 

T3S   R96W  Sec   18 
SEI/4,    NE1/4,   SW1/4 

T3S    R95W   Sec    5 
NEL/4,    NW1/4,    NW1/4 

T2S    R96W  Sec    31 
SW1/4,   SW1/4,   SEI/4 

T2S   R97W  Sec    36 
SEI/4,   SEI/4,    NEI/4 

T3S    R97V  Se:    13 
NEI/4,    NEI/4,    NW1/4 

T3S   R97W  Sec   2 
NEI/4,   SW1/4,   SEI/4 

T2S   R971/  Sec    35 
NEI/4,   SW1/4,   NEI/4 

T2S    R97W  Sec    27 
NEI/4,   SEI/4,    NEI/4 

T3S   R97W  Sec   1 
SEI/4,   SW1/4,   SEI/4 

T3S    R96W  Sec   6 
SEI/4,    NW1/4,   SEI/4 

T35    P.95W  Sec   5 
NW1/4,   SW1/4,   SEI/4 

T3S    R96W  Sec    17 
SEI/4,    NW1/4,   SW1/4 


N       181,011 

E   1,227,988  27,988 

N       177,485  65E 

E   1,227,171 


ELEVATION 
6550 


N       190 
E   1,246 

N       177 

E   1,248 

N       185 

E   1,246 

N       175 
E   1,244 

N       185 
E   1,246 

N       177 
E   1,238 

N       190 
E   1,242 

N       191 
E   1,239 

N        194 
E   1,236 

N       180 
E   1,233 

N       186 
E   1,229 

N       195 
E   1,229 

N       220 
E   1,225 

N       185 

E   1,234 

N       187 
E   1,240 

N        186 
E   1,244 

N       176 
E   1,241 


634 
542 

234 
931 

914 
354 

097 
342 

65? 
291 

045 
742 

322 

268 

137 
685 

091 
228 

000 
714 

857 
685 

222 

748 

502 
600 

977 
720 

234 
000 

605 
091 

542 
074 


640."' 
6600 ' 
646C 
66S0' 
6460' 
6860' 
6380' 
6380' 
6430' 
6660' 
6460 ' 
6280' 
6220' 
6780' 
6730' 
6740' 
7040' 


*   Plane   Coordinate   Projection  Tables,   Colo^?.ao,   Special    Publication   No.   276,   1.5. 
Government    Printing   Office. 

+  Multiple   station   codes    at   the   same   location    indicates    samples   taken   at  different 
depths . 
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ENVIRONMENTAL   DATA  COLLECTION  STATION   COORDINATES 


STATION 
CODE+ 

LATITUDE 
LONGITUD 

E 

TOWNSHIP  &  RANGE 

WXIO 

39° 
108° 

47' 
13' 

46" 
06" 

T3S    R97t4  Sec    13 
NE1/4,    NE1/4,    NE1/4 

WX12/WY12 

39° 
108" 

48' 
14' 

52" 
36" 

T3S    R97W  Sec   2 
NE1/4,   SW1/4,   SE1/4 

WX17/WY17 

39° 
108° 

46' 
10' 

53" 
51" 

T3S    R96W  Sec    16 
SW1/4,   SW1/4,   SW1/4 

WX19 

39° 
108° 

49' 
11' 

31" 
59" 

T3S    R96W  Sec   5 
NW1/4,    NW1/4,    NW1/4 

WX20 

39° 
108° 

49' 
12' 

33" 
24" 

T2S    R96W  Sec   31 
SE1/4,   SW1/4,   SE1/4 

WX21 

39° 
108° 

48' 
13' 

57" 
24" 

T3S    R97W  Sec    13 
SE1/4,   SW1/4,   SE1/4 

WX32 

39° 
108° 

48' 
13' 

26" 
36" 

T3S    R97W  Sec    12 

NW1/4,   SW1/4,    NE1/4 

WX33 

39° 
108° 

49' 
13' 

0" 
28" 

T3S   R97W  Sec   1 
SE1/4,    NW1/4,   SE1/4 

WX44/WY45 
/WY46 

39° 
108° 

48' 
12' 

1" 
44" 

T3S    R96VJ  Sec  7 
SW1/4,    NE1/4,   SW1/4 

WX55/WY52 

/WY54 

39° 
108° 

47' 
12' 

48" 
7" 

T3S    R96W  Sec   7 
SE1/4,   SE1/4,   SE1/4 

WX63/WY61 
WY62/WY81 

39° 
108° 

48' 
12' 

13" 
32" 

T3S    R96W  Sec   7 
NW1/4,    NW1/4,   SE1/4 

WX92/WY91 

39° 
108° 

47' 
14' 

48" 
20" 

T3S    R97W  Sec    11 
SE1/4,   SE1/4,   SE1/4 

WYOl 

39° 
108° 

48' 
14' 

52" 
3" 

T3S   R97W  Sec   1 
NE1/4,   SW1/4,   SW1/4 

WYIO 

39° 
108° 

47' 
13' 

46" 
6" 

T3S    R97W  Sec    13 
NE1/4,    NE1/4,    NE1/4 

WY81 

39° 
108° 

48' 
10' 

12" 
24" 

T3S    R96W  Sec  9 
NE1/4,    NE1/4,   SW1/4 

WZOi 

39° 
108° 

48' 
13' 

56" 
33" 

T3S   R96W  Sec   1 
SE1/4,    NW1/4,    SE1/4 

STATE 
COORDINATES* 


N       180,257 
E   1,236,291 

N       187,171 
E   1,229,497 

N       175,034 
E   1,246,668 

N       190,760 
E   1,241,891 

N       191,011 
E  1,239,937 

N       175,348 
E  1,234,782 

N       184,342 
E  1,234,091 

N       187,800 
E   1,234,845 

N       181,765 
E  1,238,114 

N       180,320 
E   1,240,948 

N       182,897 
E   1,239,057 

N       180,634 
E  1,230,571 

N       187,045 
E  1,232,079 

N       180,257 
E  1,236,291 

N       182,457 
E   1,249,057 

N       187,422 
E   1,234,405 


ELEVATION 
6950' 
6440' 
7040' 
6370' 
6350' 
6870' 
6840' 
6720' 
6910' 
6900' 
6870' 
6870' 
6780' 
6950' 
6540' 
6720' 


*   Plane   Coordinate   Projection  Tables,   Colorado,   Special    Publication  No   276,   U.S. 
Govenr-ient    Printing   Office. 

+  Multiple   station  codes    at   the   same  location    indicates    samples    taken   at  different 
depths . 
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FIGURE  4  3-1 

DEVELOPMENT 
MONITORING 
ACTIVITIES 

REVISION   I  REVISION    3        REVISION  5 
MAR  6,1979         MAR  14,  I960        JAN   7  1981    I" 

REVISION  2  REVBCN     4 
JUL  1,1979         JUN  6,  1980  T£  ' 
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5.0    Special  Reports 

This  section  contains  the  following  reports: 

Report Page  No, 

Shaft  Mapping  Report,   Nick  Stellavato  June  1,   1980  to  1 1 1-234 

July  31,   1980 

Shaft  Mapping  Report,   Nick  Stellavato  August  1,   1980  to  II 1-249 

September  30,   1980 
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REPORT  FOR  THE  PERIOD 
JUNE  1,  1980,  TO  JULY  31,  1980 

Sinking  continued  in  the  V/E  Shaft  to  a  depth  of  5554'  where  #9  grout 
cover  was  started  on  June  17,  1980,  and  was  completed  on  July  26,  1980.  Sinking 
continued  in  the  Production  Shaft  until  June  9th  when  the  Upper  Void  Level 
Station  development  East  Heading  excavation  began  (Elevation  5486').  In  the 
Service  Shaft,  the  Ignition  Level  development  was  completed  and  sinking  to  the 
Upper  Void  Level  began. 

The  Production  Shaft,  after  probing  reported  in  the  April -May  Report, 
sank  to  the  Upper  Void  Level  which  is  located  in  the  richest  oil  shale  zone, 
the  Mahogany  Zone.  Development  began  on  the  Upper  Void  Level  East  Heading 
top  bench,  refer  to  Figure  1  for  Upper  Void  Level  layout.  Stratigraphically, 
the  Upper  Void  Level  is  located  in  the  Mahogany  Zone  below  the  A-groove. 
The  Mahogany  marker  (8"  thick  tuff  bed)  is  in  the  station  at  an  Elevation  of 
5501'  (Figure  2).  This  is  the  classic  "marker  bed"   throughout  the  basin 
used  for  geologic  mapping.  As  the  Upper  Void  Level  is  excavated  in  the  Service 
Shaft,  an  exact  structural  dip  of  beds  can  be  obtained  using  this  marker  bed. 
During  fracture  mapping  in  the  Upper  Void  Level,  fracture  dips  changed 
direction  T  above  the  marker  bed  similar  to  light  being  refracted  through 
a  prism.  Fractures  observed  above  the  marker  were  striking  N60°-70°W  and 
dipping  approximately  60°SW.  At  a  rich  oil  shale  bed  1'  above  the  Mahogany 
marker,  the  dip  steepened  to  80°-90°  and  changed  orientation  to  the  NE,  re- 
sembling steeper  dips  observed  at  the  outcrop,  i.e.,  Logan  Wash,  Colony,  and 
Naval  Oil  Shale  Reserve.  If  this  trend  continues,  pillars  will  not  be  affected, 
structurally  as  much  as  the  lower  angle  fractures  do.  This  trend  will  be 
observed  as  sinking  through  the  Mahogany  Zone  continues.  Four  detail  fracture 
lines  were  measured  in  the  Upper  Void  Level.  The  location  of  these  lines 
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are  plotted  on  the  Figure  3.  The  raw  fracture  data  has  been  plotted  on  the 
large  Figure  1,  however,  the  data  has  not  been  processed  by  computer  yet, 
but  will  be  as  development  continues.  Again,  as  in  the  Ignition  Level, 
tuff  dikes  are  present.  The  same  dike  as  mapped  previously  is  also  present 
in  the  Upper  Void  Level.   It  has  the  same  orientation  but  is  much  thinner 
(N54°E,  90°)  but  as  the  dike  cuts  the  ore  pass  sump,  it  changes  orientation 
to  a  more  E-W  direction.  Also  a  N45°W  dike  dipping  78°NE  to  vertical  was 
observed  cutting  the  shaft  and  water  sump.  An  interesting  observation  made 
was  water  coming  out  of  the  back  in  the  water  sump  on  the  updip  side  of  the 
dike.  This  same  feature  was  noted  in  the  Ignition  Level  (April -May  Report). 
These  dikes  may  play  a  greater  role  in  the  local  groundwater  system  as  was 
first  thought.  Attention  will  be  paid  to  these  features  as  sinking  continues. 
Source  of  the  tuff  for  these  dikes  is  from  lower  in  the  section.  Although 
the  fractures  have  not  been  processed,  it  is  obvious  from  the  fracture  map, 
the  fracture  dips  have  steepened  to  80°-90°.  More  detailed  data  will  be 
included  in  the  next  report.  Water  production  in  the  Upper  Void  Level  to  date 
is  minimal.  The  area  at  the  back  of  the  water  sump  was  producing  60%-70% 
of  the  total  water  make.  The  remainder  of  the  development  was  fairly  dry 
with  some  areas  dusty.  The  division  of  the  subsurface  aquifer  system  into 
four  units  has  to  date  accurately  represented  the  aquifer  system  although 
even  this  subdivision  is  oversimplifying  the  ground  water  system.  The  UPC2 
unit  is  separated  from  the  LPC3  unit  by  the  upper  30  feet  of  Mahogany  Zone. 
When  sinking  begins,  the  LPC3  will  be  penetrated  and  the  first  stress  of  this 
unit  will  take  place.  Most  lower  aquifer  wells  on  C.  B.  are  completed  in 
the  LPC3.  Some  qualitative  and  quantitative  data  of  this  unit  will  be 
obtained  during  shaft  sinking  below  the  Upper  Void  Level.  Drawdowns  will 
be  observed  over  time  in  the  outlying  wells  on  C.  B.  The  raw  fracture  data 

is  attached  and  will  be  processed  later. 
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The  Service  Shaft  has  begun  cutting  the  Upper  Void  Level  and  as  data 
is  collected  it  will  be  added  to  the  Production  Shaft  data  for  processing. 
Refer  to  Figure  2  for  the  Service  Shaft  depth  (54941).  Probing  will  take 
place  in  the  Service  Shaft  at  the  sill  of  the  Upper  Void  Level  (5480'  Elevation) 
Water  production  for  the  Service  and  Production  Shafts  as  of  July  24th  was  373 
gpm. 

In  the  V/E  Shaft,  #8  grout  cover  was  completed  and  sinking  progressed 

to  5554'  where  #9  grout  cover  began  on  June  22nd  and  ended  July  25th.  A 

different  procedure  was  used  on  this  cover  from  previous  covers.  A  drilling 

sequence  was  ■  sed  compared  to  previous  covers  where  a  hole  was  drilled  until 

water  was  encountered  and  grouted  off.  Figure  5  shows  the  drill  pattern  and 

Figure  6  shows  #9  drilling  sequence  and  #7,  #8,  and  #9,  cross  sectional 

drilling  coverage  and  #9  detailed  Geology-Hydrology  and  drilling  sequence. 

Representative  flows  encountered  during  drilling  are  plotted  on  the  right 

hand  side  of  the  #9  drilling  sequence  log.  No  large  flows  greater  than 

400  gpm  were  encountered  on  this  cover,  also  the  cover  ended  at  126'  depth 

which  was  approximately  10'  below  the  A-groove,  not  deep  enough  to  penetrate 

the  upper  30'  Mahogany  Zone  barrier  which  separates  the  UPC2  from  the  LPC3 

aquifer  unit.  Number  10  grout  cover  should  be  located  65 ' -80*  below  the  sill 

of  the  Ignition  Level  which  will  be  developed.  This  cover  will  then  penetrate 

the  Lower  Mahogany  aquifer  units  above  the  B-groove  in  the  zone  where  the 

Intermediate  Void  will  be  located.  Also  #10  cover  will  intersect  the  interval 

of  the  Upper  Void  Level.  Two  low  angle  holes  were  drilled  out  into  the 

Ignition  Level  from  #9  grout  cover.  These  two  holes  encountered  50  and  120 

gpm  at  50'  and  60'.  Development  is  about  to  begin  in  the  Ignition  Level. 

As  the  station  is  developed,  data  will  be  collected  and  processed  and  included 

in  the  next  report. 
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Attached  is  a  breakdown  on  mine  water  flows  and  effects  to  date  in  the 
two  close  in  monitoring  wells  and  sources  of  water  inflow  into  the  shaft. 

Attached  is  a  break  of  sources  of  water  inflow  into  each  shaft  for  the 
period* June  19th  through  June  26,  1980.  For  the  V/E  Shaft  a  total  average 
water  make  for  the  period  was  313  gpm.  Water  inflow  from  the  960  pump 
station  and  above  was  88  gpm  or  28%  of  total  inflow.  At  the  1050  (old 
Ignition  Level)  there  is  a  total  of  158  gpm  or  51%  of  total.  From  the 
bottom,  67  gpm  or  21%  of  total  water  inflow. 

In  the  Service  and  Production  Shafts  for  the  same  period,  a  total  of 
362  gpm  was  measured.  A  breakdown  of  these  numbers  show  that  in  the  Service 
Shaft  11  gpm  was  coming  into  the  mid-shaft  above  736'  depih  (4%  of  total), 
19  gpm  was  measured  from  the  water  ring  above  the  Ignition  Level  (7%  of  total), 
240  gpm  was  measured  being  pumped  off  bottom,  this  includes  the  interval 
1186'  to  1230'  depth  (89%  of  total).  If  gland  water  is  subtracted  from  this 
total,  a  net  234  gpm  is  flowing  into  the  Service  Shaft. 

The  Production  Shaft  breaks  down  to  11  gpm  from  mid-shaft  station  to 
the  surface  (7%  of  total),  50  gpm  from  the  Ignition  Level  and  above  (31%  of 
total)  and  100  gpm  off  bottom,  the  interval  1182'  to  1319'  (62%  of  total 
inflow).  Again  subtracting  gland  water,  a  net  of  128  gpm  is  flowing  into 
the  Production  Shaft. 

From  looking  at  these  numbers,  the  first  question  is  why  so  high  a 
percent  of  total  inflow  into  the  Service  and  Production  Shafts  is  on  the 
bottom?  This  can  be  answered  by  the  fact  that  the  largest  percent  of  bottom 
inflow  is  not  from  the  bottom  but  from  the  Ignition  Level  development.  I 
estimate  80%  of  the  89%  off  bottom  in  the  Service  and  55%  of  the  62%  off 
bottom  in  the  Production  coming  out  of  the  Ignition  Level  development. 
Water  is  cascading  over  the  edge  of  the  station  and  is  either  being  caught 
in  a  water-ring  below  the  stations  and  runs  down  a  4"  hose  to  the  bottom  or 
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runs  down  the  shaft  walls  to  the  bottom.  Roughly  70%  to  80%  of  total 

Service/Production  Shaft  inflow  is  from  the  Ignition  Level.  As  probing 

has  indicated,  little  additional  inflow  is  being  encountered  at  the  shaft 

bottom.  The  majority  of  new  water  encountered  is  in  vugs  and  bleeds  off 

rapidly. 

The  large  attached  graph  illustrates  the  effect  of  shaft  sinking  on  the 
two  close  in  wells;  33X-1  at  V/E  Shaft  and  32X-12  at  Service/Production  Shafts. 
As  can  be  seen,  the  major  increases  in  water  production  occurs  during  station 
development.  At  the  V/E,  at  the  1050 '  excavation  the  greatest  increase  in 
water  occurred  but  is  now  into  a  decline  period.  At  the  Service/Production 
Shafts  the  greatest  increase  was  during  the  Ignition  Level  development. 
Comparing  these  three  water  production  curves  with  the  drawdown  curves  of 
the  two  wells,  it  is  readily  apparent  the  shafts  are  pulling  tne  water  level 
down.  At  the  present  time,  the  two  wells  are  dropping  at  a  rate  of  around 
2'  per  day.  If  this  trend  continues,  the  water  level  in  the  immediate 
vicinity  of  the  V/E  and  Service/Production  Shafts  will  be  down  to  the 
A-gr0ove  in  one  year. 

A  1900  gpm  inflow  was  predicted  from  all  three  shafts  by  January  1,  1980. 

This  nubmer  may  have  to  be  revised  based  on  the  latest  probing  in  the  Service 

and  Production  Shafts  and  the  results  of  new  water  inflows  encountered 

in  the  Ignition  Level  development  off  the  V/E  Shaft  which  will  be  completed 

within  the  next  two  months.  The  latest  probing  in  the  Service/Production 

Shafts  encountered  minimal  (lO^gpm)  flows  within  50  feet  of  the  B-Groove. 

Based  on  past  experience  during  drilling  on  C.  B.,  water  production 

decreased  below  the  Mahogany  Zone.  The  oil  shale  fracture  frequency  becomes 

less  and  fractures  become  tighter.  Figure  7  shows  the  results  of  the  pump 

spinner  tests  of  33X-1  and  32X-12.  Below  the  B-grove,  few  and  small  water 

zones  were  observed.  At  present  (July  7,  1980),  a  total  of  661  gpm  is 

flowing  into  all  three  shafts;  310  gpm  in  the  V/E  and  351  gpm  into  the 
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Service/Production  Shafts.  Even  with  these  minimal  inflows,  the  water  levels 
of  the  two  close  in  monitoring  wells  are  dropping  at  a  rate  of  2  feet  per 
day  as  mentioned  previously. 
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DETAIL  FRACTURE  LINE 

South  Rib 
'Upper  Void  Level  -  Production  Side 

DISTANCE  ALONG  LINE         STRIKE  DIP  AZIMUTH 
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N70°E 

82°NW 
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060° 
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South  Rib 

Upper  Void  Level  -  Production  Side  (Cont.'d) 

DISTANCE  ALONG  LINE         STRIKE  DIP  AZIMUTH 
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DETAIL  LINE 


Water  Sump  -  East  Rib 

• 

Upper  Void  Level 

DISTANCE  ALONG  LINE 
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285° 
290° 
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255° 
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116° 
255° 
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300° 
300° 
280° 
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DETAIL  LINE 
East  Rib  -  Ore  Pass  Sump 
DISTANCE  ALONG  LINE         STRIKE  DIP  AZIMUTH 
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REPORT  FOR  THE  PERIOD 
AUGUST  1,  1980,  TO  SEPTEMBER  30,  1980 

The  Upper  Void  Level  development  was  completed  during  this  period.  753!  of 
the  station  development  was  completed  from  the  Service  Shaft,  the  Production 
Shaft  completed  the  east  drift,  ore  pass  sump,  and  water  sump,  then  began  sinking 
toward  the  Intermediate  Void  Level.  Figure  1  is  the  Upper  Void  Level  plan  map 
containing  all  fracture  data  collected,  dikes  encountered  during  drifting,  and 
other  important  features.  Among  these  important  geologic  features,  was  the 
appearance  of  the  Mahogany  Marker  in  the  station.  This  is  the  most  important 
stratigraphic  marker  bed  in  the  basin.  It  is  a  6"  to  8"  thick  tuff  bed,  and  was 
present  in  the  station  approximately  5'  below  the  brow  concrete  in  both  the 
Service  and  Production  Shafts.  Figure  2  shows  the  Mahogany  Marker  cut  by  the 
largest  of  the  tuff  dikes.  Origin  of  the  dikes  was  first  thought  to  be  the 
Mahogany  Marker  (since  they  are  both  composed  of  tuff)  but  from  this  picture  it 
is  quite  obvious  the  dike  originates  somewhere  below  this  elevation.  No  thinning 
of  the  Mahogany  Marker  is  evident.  From  the  elevations  obtained  on  this  marker 
in  the  two  shafts,  a  dip  of  1.9°  was  obtained  to  the  North,  Production  Shaft  eleva^ 
tion  5502'  and  Service  Shaft  5497'.  The  large  tuff  dike  which  is  cutting  the 
marker  trends  N54°E  and  is  the  dike  which  cuts  through  the  ore  pass  sump. 

All  fracture  data  in  the  Upper  Void  Level  has  now  been  processed  and  is 
attached.  From  the  stereonet,  the  major  fracture  set  in  this  level  is  N72°W 
and  dipping  83°NE  with  the  other  less  dominant  sets  of  N75°W,  87°SW,  N57°E, 
82°NW,  and  N88CE,  87°S.  Comparing  the  Upper  Void  Level  data  with  the  Ignition 
and  Mid-Shaft  Station  (April-May,  1980  Report),  the  dips  of  the  major  sets  are 
steepening  from  55°  to  62°  at  the  Mid-Shaft  Station,  to  62°  at  the  Ignition 
Level  to  83°  to  87°  at  the  Upper  Void  Level,  also  the  number  of  fractures  are 
diminishing.  Fracture  spacing  has  not  been  determined  yet  but  will  be  by  com- 
puter in  the  future.  During  development  of  the  North-South  connecting  drift, 
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five  dikes  were  encountered  during  mapping.  The  first  two  dikes  seen  (mapping 
North  to  South)  are  shown  in  Figure  3.  The  top  picture  shows  the  largest  of 
these  two  dikes,  the  lower  picture  shows  both  of  these  dikes.  Figure  4  shows 
the  third  dike  which  trends  N85°E,  90°,  and  is  discontinuous.  Again,  as  seen  on 
the  Ignition  Level,  water  was  weeping  into  the  station  (North-South)  drift  in 
the  area  of  the  dikes,  refer  to  Figure  1.  The  rock  in  this  station  was  of  ex- 
cellent quality,  fracture  frequency  was  less  than  above  with  very   little  water 
coming  into  the  station.  Figure  5  shows  the  excellent  rock  back  which  was  smooth 
the  entire  length  of  the  North-South  drift.  From  evidence  seen  in  this  station, 
the  upper  50'  of  Mahogany  Zone  acts  as  a  barrier  to  water  moving  up  or  down  the 
stratigraphic  section.  The  only  areas  where  water  was  coming  into  the  station  was 
near  the  dikes  which  broke  the  continuity  of  the  good  oil  shale  rock  and  in  the 
water  sump  coming  out  of  a  split  set  rock  bolt.  Figure  6  is  the  geologic  log 
showing  progress  to  date  for  the  Service/Production  Shafts.  The  Service  Shaft  is 
now  probing  5446*  elevation.  Daily  water  production  totaled  325  gpm  from  the 
Service/Production  Shafts  combined.  Figure  7  shows  the  water  production  -  activity 
curves  and  the  effects  of  the  shaft  dewatering  on  32X-12  corehole  water  level. 
Any  increase  in  water  from  the  Upper  Void  Level  down  will  be  stressing  the  LPC3 
aquifer  unit.  Early  results  indicate  little  water  in  storage  in  this  unit  at  the 
Service/Production  Shafts  around  the  Mahogany  Marker  and  from  probing  exercises, 
little  water  was  encountered  in  the  Lower  Mahogany-"B"  groove  area.  The  Production 
Shaft  has  now  completed  the  top  bench  of  the  Intermediate  Void  Level,  East  heading. 
The  rock  quality  is  not  good  as  in  the  Upper  Void  Level  due  to  the  large  amount 
of  leached  solution  brecciated  barron  oil  shale  -  marlstone  rock  of  the  lower 
Mahogany-"B"  groove.  Total  water  production  is  50  to  75  gpm  in  this  station 


* 
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with  the  majority  30  gpm  coming  out  of  a  fractured  vug  on  the  west  edge  of  the 
shaft.  Response  in  32X-12  has  been  dramatic.  The  water  level  is  falling  at  a 
rate  of  5'  per  day  since  the  Intermediate  Void  Level  has  been  started.  This 
hints  that  very   little  water  is  in  storage,  and  with  a  little  dewatering  in  this 
zone,  effects  around  the  shaft  are  immediate. 

In  the  V/E  Shaft,  the  ~9   grout  cover  is  finished  and  the  Ignition  Level 
(11701)  station  was  excavated.  The  largest  increase  of  water  was  encountered 
in  this  zone.  This  is  not  surprising  because  during  drilling  of  33X-1 ,  the 
largest  increase  in  water  flows  was  also  encountered,  refer  to  Figure  8.  This 
zone  is  highly  fractured  as  the  caliper  log  and  the  fracture  density  histogram 
shows,  also  water  flows  almost  doubled  during  drilling  through  this  zone.  An 
interesting  point  is  the  water  production  went  from  335  gpm  to  830  gpm  in  the 
shaft  during  development  of  this  station,  the  water  level  in  33X-1  began  to  slowly 
rebuild,  then  leveled  off  and  is  now  starting  back  down  but  very   slowly.  Also 
the  water  level  in  32X-12  is  now  50'  lower  than  in  33X-1  whereas  the  converse 
has  always  been  true.  These  wells  will  be  monitored  closely  to  see  what  effects 
do  happen  as  the  V/E  Shaft  sinks  into  the  Mahogany  Zone  and  development  takes 
place  on  the  Upper  Void  Level  station. 

Fracture  data  was  collected  in  the  Ignition  Le^el  and  processed  for  compari- 
son with  previous  data  (Figure  9  and  10).  The  960  pump  station  data  shows  dips  in 
the  50°  to  70°  range  whereas  the  Ignition  Level  data  shows  only  two  sets  dipping 
77°  to  88°. 

After  completion  of  the  station,  sinking  began  to  5478'  where  =10  grout 
cover  was  begun.  Figure  11  is  a  geologic-hydrologic  log  used  to  predict  water 
flows  and  rock  types  that  would  be  encountered  during  drilling  of  #10  cover.  As 
can  be  seen,  flows  encountered  were  minimal  with  a  maximum  flow  encountered  of 
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260  gpm  at  78'  which  bled  off  as  was  the  case  with  the  other  holes.  Sinking  is 
now  progressing  toward  the  Upper  Void  Level  station  which  will  be  in  the  Mahogany 
Zone.  The  Mahogany  Marker  should  be  located  in  this  station.  Detailed  mapping 
of  this  development  will  be  done  since  much  more  drift  will  be  opened  on  this 
level  than  on  previous  levels. 


Nick  Stellavato,  Consultant 
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DETAIL  FRACTURE  LINE 


South  Rib 

Upper  Void   Level    -   Production  Side 


DISTANCE  ALONG  LINE 


STRIKE 


DIP 


AZIMUTH 


0 

N70°E 

82°NW 

250° 

0 

N25°W 

80°NE 

335° 

0.7' 

N25°W 

80°NE 

335° 

2.5' 

N10°E 

78°NW 

190° 

2.51 

E-W 

70°N 

270° 

9'-16' 

N70°E 

85°NW 

250° 

17' 

N70°W 

85°NE 

290° 

21  ' 

N80°W 

87°NE 

280° 

21 ' 

N60°E 

84°NW 

240° 

23' 

N  D°E 

90° 

050° 

30' 

N35°E 

90° 

035° 

31  ' 

N60°W 

90°-Variable 

060° 

34' 

N60°W 

90°-Variable 

060° 

36' 

N60°W 

90°-Variable 

060° 

40' 

N60°W 

90°-Variable 

050° 

45* 

N20°E 

90°-Variable 

020° 

47' 

N60°W 

90° 

060° 

50' 

N60°W 

90° 

060° 

53' 

N30°E 

80°NW 

210° 

53' 

N80°W 

81°NE 

280° 

60' 

N70°W 

81°NE 

290° 

63' 

N5°E 

73°NW 

185° 

64' 

N80°W 

74°NE 

280° 

66' 

E-W 

83°N 

270° 

67' 

E-W 

83°N 

270° 

68' 

N88°W 

82°NE 

272° 

78' 

N40°E 

90° 

040° 

80' 

N85°W 

68°NE 

275° 

85' 

N72°W 

90° 

288° 
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South  Rib 

Upper  Void  Level    -   Production   Side   (Cont.'d) 


DISTANCE  ALONG   LINE 


STRIKE 


DID 


86' 

N80°W 

90° 

85' 

N20°E 

90° 

90.5' 

N75°W 

90° 

102' 

N72°W 

85°NE 

108' 

N65°W 

75°NE 

110' 

N70°W 

85°NE 

114' 

N65°W 

78°SW 

116' 

N60°W 

80°SW 

118' 

N60°W 

80°SW 

119' 

N70°W 

90c 

120.5' 

N72°W 

88°NE 

125' 

N55°W 

72°SW 

AZIMUTH 

280° 
020° 
285° 
288° 
295° 
290° 
115c 
120° 
120° 
290c 
288° 
125° 
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Water  Sump  -  East  Rib 
Upper  Void  Level 


DETAIL  LINE 


DISTANCE  ALONG  LINE 


STRIKE 


DIP 


1.0' 

N85°W 

84°NE 

3.0' 

N76°E 

.  80°NW 

3.5' 

N76°E 

80°NW 

4.0' 

N76°E 

80°NW 

5.0' 

N76°E 

80°NW 

9.0' 

N88°E 

87°NW 

10' 

N88°E 

87°NW 

12' 

N88°W 

70°SW 

16' 

N75°W 

84°NE 

18.8' 

N75°W 

86°NE 

22.2' 

N70°W 

90° 

26' 

E-W 

87°N 

30' 

N65°E 

90° 

34.5' 

N82°W 

56°NE 

37' 

N82°W 

56°NE 

39' 

N65°W 

85°SW 

41.5' 

N88°W 

60°NE 

43' 

N75°E 

74°NW 

44' 

N75°E 

74°NW 

45' 

N75°E 

74°NW 

46' 

N75°E 

74°NW 

46.5' 

N75°E 

74°NW 

47' 

N64°W 

75°SW 

50' 

N75°E 

57°NW 

50' 

N75°W 

77°NE 

51.5' 

N75°W 

77°NE 

52.5' 

N60°W 

77°NE 

54' 

N60°W 

84°NE 

56' 

N80°W 

85°NE 

58' 

N88°W 

80°NE 

60' 

N54°W 

84°NE 

III- 
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AZIMUTH 

275° 
256° 
256° 
256° 

256° 
268° 
268° 
92° 
285° 
285° 
290° 
270° 
065° 
082° 
082° 
115° 
272° 
255° 
255° 
255° 
255° 
255° 
116° 
255° 
285° 
285° 
300° 
300° 
280° 
272° 
306" 
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DETAIL   LINE 
East  Rib  -  Ore  Pass  Sump 
DISTANCE  ALONG   LINE  STRIKE  DIP  AZIMUTH 


102c 
270° 
296° 
190° 
275° 
275° 
040° 
060° 
030° 
080° 
075° 
075° 
075° 
060! 


0' 

N78°W 

74°SW 

2' 

E-W 

90° 

3' 

N64°W 

40° 

5' 

N10°E 

86°NW 

6.5' 

N85°W 

74°NE 

7' 

N85°W 

90° 

8.5' 

N40°E 

62°SE 

12' 

N60°E 

90° 

13' 

N30°E 

80°SE 

17' 

N80°E 

90° 

19' 

N75°E 

60°SE 

20' 

N75°E 

60°SE 

21 ' 

N75°E 

60°SE 

25' 

N60°E 

90° 
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DETAIL  FRACTURE  DATA 


Upper  Void  Level  -  NS  Drift 


£ 


LINE  1 

North 

Stub  -  East  Rib 

DISTANCE 

STRIKE 

DIP 

0' 

N75°W 

80°NE 

2' 

N75°W 

80°NE 

8" 

N52°W 

50°  SW 

North  - 

South 

Drift 

Or- 

igin 

NE 

Corner 

3" 

N70°W 

74°NE 

7' 

N68°W 

62°NE 

11' 

N67°W 

68°NE 

18' 

N68°W 

75°NE 

21  ' 

N40°E 

62°NW 

28' 

N25°E 

80°NW 

35' 

N52°W 

62°NE 

40' 

N45°W 

78°NE 

46' 

N60°W 

80°NE 

53" 

N30°E 

71°SE 

56' 

N28°E 

78°NW 

67' 

N45°W 

80°NE 

72' 

N37°E 

90° 

83' 

N27°E 

60°NW 

88 ! 

N30°E 

82°NW 

89' 

E-W 

67°N 

105' 

N60°E 

90° 

107' 

N60°E 

90° 

107' 

N25°E 

81°NW 

113' 

N55°E 

64°NW 

123' 

N55°E 

71°NW 

125* 

N55°E 

68°NW 

135' 

N22°W 

50°NE 

141  ' 

N40°E 

86°NW 

144' 

N28°E 

74°NW 

III 

-2b8 

AZIMUTH 

285° 
285° 
128° 


290° 

292° 

293° 

292° 

220° 

205° 

308° 

315° 

300° 

150° 

208° 

315° 

037° 

207° 

210° 

270° 

060°  6"  Dike 

060°  6"   Dike 

205° 

235° 

235° 

235°-Frac.Zoi 

338° 

220° 

208° 


North-South  Fracture  Line 
Upper  Void  Level  (Cont. 'd) 

DISTANCE  STRIKE  DIP  AZIMUTH 

150' 

151' 

158. 51 

165' 


165' 

171  ' 
173' 
178' 


N64°W 

N56°E 

N25°E 

N86°W 

N15°E 

N80°W 

N50°E 

N62°E 

85c 

>NE 

65< 

>NW 

87c 

>NW 

79c 

>NE 

64c 

'NW 

79c 

'NE 

73c 

'NW 

90< 

) 

181'  N10°E  83°NW 

184'  N81°E  90° 

186'  N83°W  83°SW 

186.5'  E-W  68°S 

187.8'  N88°E  78°SE 

190'  N85°E  90° 

195'  N78°W  69°SW 

197.5'  N30°E  72°NW 

197.5'  N70°W  90° 

200'  N73°E  90° 

204'  N20°W  50"SW 

207'  N20°W  50°SW 

210'  N40°W  83°SW 

211  N54°W  78°SW 


296° 

236° 

205° 

274c 

5"   Dike 
Stops  3.5 
from  back 

195° 

280° 

230° 

062° 

1"  Dike 
Offset 
1  '   to 
'left  at 
9'   above 
bottom 

190° 

081° 

097° 

090° 

088° 

085° 

1" 

Dike 

102° 

210° 

290° 

073° 

1" 

Dike 

160° 

160° 

140° 

126° 
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REPORT  DISTRIBUTION  LIST 
TIME  SERIES  PILOTS 
SUPPLEMENT  TO  DEVELOPMENT  MONITORING  REPORT  #5 
June  1980  -  November  1980 


COPY  RECIPENT 


1  Oil   Shale  Conservation  Division 

2  OSO ^-Environmental   Protection  Agency  (EPA) 

3  0S0 >Air  Pollution  Control   Division  (APCD) 

4  Ed  Baker,   Occidental   Oil   Shale,    Inc.    (C.   B.) 

5  Blaine  Dinger,   Tenneco  Shale  Oil   Company 

6  Robert  Thomason,  Occidental   Oil   Shale,   Inc. 

7  George  Fosdick,  Occidental   Oil   Shale,    Inc. 

8  Spencer  Bullard,  Occidental   Oil   Shale,   Inc. 

9  John  F.   Denham,  Occidental   Oil   Shale,    Inc. 
10  Rosielea  Gash,   Rio  Blanco  Oil   Shale  Project 

Original  Linda  Rogers,  Occidental   Oil   Shale,   Inc.    (Library) 
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REPORT  DISTRIBUTION  LIST 

DEVELOPMENT  MONITORING  REPORT  #5 

January  15,  1981 


COPY 


VOLUME 


RECIPIENT 


1 

1. 

2,   3, 

2 

2 

1 

3 

1, 

2,   3 

4 

2 

1, 

3 

5 

1, 

2,   3 

6 

1, 

2,   3 

7 

1. 

2,   3 

8 

1. 

2,   3 

9 

U 

2,   3 

10 

1, 

2,   3 

Original 

1, 
4 

2,   3, 

Oil  Shale  Conservation  Division 

OSO ^Environmental  Protection  Agency  (EPA) 

Carole  Stover,  Occidental  Oil  Shale,  Inc. 
Ed  Baker,  Occidental  Oil  Shale,  Inc.  (C.  B.) 

OSO >Air  Polution  Control  Division  (APCD) 

George  Livingston,  Occidental  Oil  Shale,  Inc. 
Blaine  Dinger,  Tenneco  Shale  Oil  Company 
Robert  Thomason,  Occidental  Oil  Shale,  Inc. 
George  Fosdick,  Occidental  Oil  Shale,  Inc 
Spencer  Billiard,  Occidental  Oil  Shale,  Inc. 
Gale  Kraft,  Occidental  Oil  Shale,  Inc. 
Rosielea  Gash,  Rio  Blanco  Oil  Shale  Project 
Linda  Rogers,  Occidental  Oil  Shale,  Inc.  (Library) 
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